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Design  for  Industry — A  National  Experiment 


Since  March  4  the  United  States  has  been  a  laboratory 
for  experimentation  on  a  national  scale  in  political,  social, 
and  economic  reform.  Short  of  political  revolutions 
resulting  in  dictatorships  in  other  countries,  we  recall 
no  recent  example  of  decisive  departure  from  traditional 
policy  such  as  now  characterizes  the  American  scene. 
And  the  interesting  fact  is  that  our  people  interpose  few 
violent  objections.  Indeed,  they  seem  to  face  the  pros¬ 
pect  with  hopeful  approval,  ready  to  welcome  a  new  era 
after  several  years  of  discouraging  depression  under  the 
old  r%ime. 

That  measures  “to  rehabilitate  industry  and  to  con¬ 
serve  natural  resources”  through  governmental  regulation 
and  control  should  be  included  in  the  Administration’s 
program  was  inevitable.  The  step  follows  in  logical 
sequence  the  regimentation  of  banking  and  agriculture, 
the  control  of  money  and  credit,  and  the  efforts  to  relieve 
unemployment.  Thus  the  proposed  “national  industrial 
recovery  act”  offers  for  a  two-year  period  a  new  design 
for  American  business,  the  most  extensive  regimentation 
thus  far  pfoposed. 

Like  much  of  the  legislation  enacted  in  the  past  few 
months,  the  industrial  recovery  bill  reposes  far-reaching 
authority  in  the  Executive  through  permissive  rather 
than  mandatory  powers.  Briefly,  the  measure  seeks  to 
promote  cooperative  action  among  trade  and  industrial 
groups ;  to  encourage  united  action  of  labor  and  manage¬ 
ment  under  governmental  sanction  and  supervision;  to 
enforce  codes  of  fair  practice  through  a  system  of 
licensing ;  to  establish  maximum  hours  of  labor  and  mini¬ 
mum  rates  of  wages ;  and  to  afford  exemption  from  the 
provisions  of  the  anti-trust  laws. 

Here,  indeed,  is  a  radical  departure  from  our  tradi¬ 
tional  policy  of  rugged  individualism  and  private  initia¬ 
tive;  and  whether  we  like  it  or  not,  the  bill  is  likely  to 
become  the  law  of  the  land  for  a  period  of  two  years. 
Nor  is  much  to  be  gained  at  this  time  by  arguing  the 
relative  merits  of  a  controlled  versus  a  laisses  faire  econ¬ 
omy.  We  are  confronted  with  the  reality  that  all  busi¬ 
ness  is  to  be  regarded  as  charged  with  a  public  interest 
and  so  administered. 


Careful  reading  of  the  bill,  however,  shows  that  it 
embodies  principles  and  policies  that  have  long  since  been 
advocated  at  one  time  or  another.  Are  we  genuinely 
interested  in  national  planning  ?  The  bill  provides  for  an 
industrial  planning  and  research  agency.  Do  we  sin¬ 
cerely  desire  standards  of  fair  competition  and  the  pre¬ 
vention  of  monopoly  ?  Such  are  the  declared  aims  of  the 
bill.  Have  we  not  long  sought  a  device  that  would  give 
us  reasonable  relief  from  restrictive  anti-trust  laws?  Are 
we  not  favorably  disposed  toward  reasonable  hours  of 
work  and  rates  of  wages?  Have  we  not  hitherto  sug¬ 
gested  self-discipline  of  industry  under  governmental 
enforcement  of  voluntary  agreements?  Would  we  not 
welcome  virile  and  effective  trade  associations?  Have 
we  not  discussed  the  merits  of  forcing  recalcitrant  and 
destructive  minorities  to  accept  the  policies  of  enlight¬ 
ened  majorities,  all  in  the  public  interest?  These  things 
are  “nominated  in  the  bond,”  but  in  return  for  its  sanc¬ 
tions  the  Government  demands  the  privilege  of  control, 
regulation,  and  enforcement. 

Trade  associations  will  assume  a  role  of  new  impor¬ 
tance  under  the  industrial  recovery  bill,  because  they  are 
to  become  the  mechanism  of  administration.  The  func¬ 
tion  of  group  management  falls  definitely  within  their 
aim  and  purpose,  which  suggests  the  evolution  of  a  new 
type  of  trade  association  executive.  Some  associations 
are  already  manned  by  competent  leaders  who  can  em¬ 
brace  the  new  philosophy  of  cooperative  action,  but 
others  are  poorly  equipped  to  comprehend  it  or  get  the 
vision  of  the  opportunity  it  affords.  The  challenge  must 
be  met,  however,  because  the  success  of  each  group  rests 
upon  the  personnel  selected  to  execute  the  plan  and  ob¬ 
tain  its  benefits. 

Industrial  groups  in  the  metal-mining  industry  should 
study  the  proposed  legislation  carefully  and  make  an 
intelligent  forecast  of  the  effects  of  its  operation.  Ob¬ 
viously,  precipitate  action  is  unwise  and  uncalled  for.  A 
wide  door  has  been  opened.  If  unfamiliar  restrictions 
are  revealed,  compensating  benefits  will  also  be  discov¬ 
ered.  In  any  event  a  huge  experiment  is  about  to  be 
tried,  and  no  petty  or  obviously  selfish  obstacles  should 
be  allowed  to  stand  in  the  way  of  a  fair  test. 
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Elements  of  a  National 
Mineral  Policy 

Speed  is  naturally  the  order  of  the  day  when  a  young 
democracy  is  developing  virgin  natural  resources  under 
conditions  that  encourage  individual  initiative  and  pro¬ 
vide  a  ready  market  for  unlimited  production.  Rush  and 
bustle  feature  the  people’s  life.  Industry  flourishes,  and 
if  public  planning  to  avoid  duplication  of  effort  and  other 
waste  be  lacking,  no  great  concern  is  caused,  inasmuch 
as  the  effects  of  carefree  living  are  not  likely  to  be 
widely  felt  as  long  as  the  ease  and  plenty  last.  Some 
may  suffer,  but  the  many  prosper.  Even  the  former 
are  loath  to  change  the  system  because  of  the  chance  it 
offers  to  start  afresh.  Thus  it  has  been  with  the  mineral 
industries  in  the  United  States. 

Mineral  resources,  once  consumed,  however,  are  gone 
for  good.  The  crop,  as  often  said,  cannot  be  grown 
again.  If  a  part  which  is  economically  unworkable  re¬ 
mains,  it  must  wait  until  improved  metallurgy  or 
changed  conditions  make  its  use  possible  or  imperative. 
In  the  meantime,  it  is  a  doubtful  asset,  having  value  only 
if  its  commercial  exploitation  be  subsidized  or  with  re¬ 
spect  to  a  great  national  emergency.  Such  depletion  of 
resources  makes  a  country  dependent  upon  others  for 
needed  mineral  supplies.  This  fact  suggests  that  speed 
in  developing  a  state’s  resources  should  not  be  a  major 
consideration.  The  future  offers  abundant  time.  Rather, 
to  use  those  assets  in  the  best  way  should  be  the  objec¬ 
tive  of  a  mining  bureau  or  of  a  legislature.  Appropria¬ 
tions  for  such  fostering  work  have  been  curtailed  these 
days.  The  funds  available  might  well  be  limited  to 
studying  the  extent  and  character  of  the  resources,  and 
to  devising  ways  of  reducing  waste,  of  utilizing  by¬ 
products,  and  promoting  the  health  and  safety  of 
workers. 

Whether  or  not  the  free  and  untrammeled  develop¬ 
ment  of  a  country’s  resources  by  the  quickest  means  is 
best  for  that  country  in  the  long  run  is  but  one  of  the 
questions  entering  into  the  consideration  of  a  possible 
national  mineral  policy,  which,  as  C.  K.  Leith  truly  says, 
the  United  States  lacks.  Such  a  policy  must  be  for¬ 
mulated  in  any  country  before  that  nation,  with  the 
others  on  the  globe,  can  hope  to  arrive  at  an  understand¬ 
ing  that  will  insure  to  each  the  mineral  supplies  it  needs 
to  support  and  defend  its  civilization.  Some  agreement 
of  this  sort  is  held  essential  to  continued  peace  because 
the  economic  minerals  are  vital  commodities  and  nature 
has  distributed  them  unequally  among  the  peoples  of  the 
earth.  A  few  countries  produce  the  bulk  of  the  world’s 
supply,  and  yet  no  nation  is  entirely  self-sufficient  in 
respect  to  them.  The  fear  that  some  emergency  may 
find  needed  raw  materials  lacking  has  led  to  rivalry  in 
acquiring  control  of  sources  of  production,  to  artificial 
stimulation  of  the  development  of  low-grade  ore  deposits, 
and  to  consequent  creation  of  undesirable  surplus  ca¬ 
pacity. 

In  an  effort  to  define  the  elements  of  a  national  policy 
that  could  serve  the  United  States,  the  Mineral  Inquiry, 
organized  under  the  auspices  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers  and  headed  by 
Dr.  Leith,  has  recently  held  a  series  of  informal  con¬ 
ferences  in  New  York,  under  the  patronage  of  the 
Council  on  Foreign  Relations.  Much  information  has 
thus  been  brought  together.  The  immediate  purpose  has 
been  to  discover  basic  principles  that  will  guide  the  in¬ 
vestigators  in  their  future  work.  The  latter  hold,  as  their 


chairman  has  recently  said,  that  a  concerted  effort  to 
formulate  reasonable  objectives  promises  enough  prog¬ 
ress  to  make  the  attempt  worth  while. 

In  its  first  and  thus  far  its  only  report,  the  Mineral 
Inquiry  has  elected  to  make  clear  the  manner  in  which 
the  political  and  commercial  control  of  the  world’s  min¬ 
eral  resources  overlap.  This  has  become  a  matter  of 
great  interest  because  of  the  extent  to  which  the  commer¬ 
cial  control  has  passed  into  the  hands  of  financial  groups 
outside  of  the  respective  countries  of  occurrence,  as  a 
result  of  the  keen  competition  for  ownership.  In  this 
report  most  of  the  major  economic  minerals  are  covered. 
Nothing  could  better  serve  to  emphasize  how  rare  na¬ 
tional  independence  is  with  respect  to  such  commodities. 
Much  time  must  elapse  before  prediction  will  be  war¬ 
ranted  as  to  the  eventual  results  of  this  investigation. 
The  general  objective — national  security  and  peace — is 
inspiring.  Adequate  financial  support,  it  is  hoped,  will 
not  be  wanting. 


Natural  Nitrate  and 

Low-Cost  Production 

The  future  of  natural  nitrate  of  soda  will  remain  in 
doubt  so  long  as  the  technical  problems  involved  in 
the  achievement  of  low-cost  production  are  considered 
unimportant  or  treated  with  partiality.  Progress  will 
be  made,  however,  on  a  few  angles  of  the  problem 
that  has  confronted  Chile  and  the  Chilean  nitrate  indus¬ 
try  if  a  lesson  can  be  learnt  from  experience. 

The  march  of  technical  progress  is  inexorable  in  its 
effect  on  economics;  but  no  material  advance  can  be 
made  so  long  as  those  in  positions  of  influence  and 
authority  stubbornly  adhere  to  opinions  that  fail  to 
meet  the  test  of  open  debate.  Several  years  ago  a 
group  effort  among  nitrate  producers  in  Chile  was 
made  to  give  scientific  research  a  place  commensurate 
with  the  opportunity  it  offered  to  cheapen  production 
and  improve  technical  efficiency.  An  organization  of 
research  chemists  was  formed.  However,  instead  of 
making  a  preliminary  technical  inventory  of  what  had 
been  done— disclosing  thereby  the  obvious  defects  of 
the  older  methods  and  segregating  what  was  promising 
in  more  recent  work — they  plunged  into  invention. 
Staff  disintegration  occurred,  leaving  control  in  the 
hands  of  German  scientists,  who  insisted  that  the 
economic  salvation  of  the  industry  lay  in  the  adoption 
of  a  modification  of  the  Banthein  process.  This  sys¬ 
tem  had  been  applied  with  some  success  for  the  recovery 
of  potash  in  Germany;  the  recommendation  to  adopt  it 
in  Chile  was  based  on  the  assumption  that  a  nitrate 
ore — comprising  a  mixture  of  highly  refractory  slime, 
a  siliceous  gangue,  and  mixed  salts — if  ground  suffi¬ 
ciently  fine,  could  be  treated  by  upward  percolation, 
the  insoluble  particles,  of  varying  specific  gravity, 
meanwhile  obligingly  maintaining  relative  positions  of 
stationary  suspense.  The  impracticability  of  this  process 
for  such  a  purpose  was  protested;  cyanide  engineers 
had  long  since  demonstrated  the  futility  of  similar 
reasoning.  The  Banthein  enthusiasts,  however,  refused 
to  be  drawn  into  discussion.  Large  sums  were  spent 
on  “research”  and  pilot-plant  trials,  extending  over 
several  years;  but  only  recently,  in  a  monograph  by 
Prof.  W.  Wetzel,  of  the  University  of  Kiel,  is  the 
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admission  made  that  the  adoption  of  the  method  is  now 
viewed  as  a  serious  error.  Many  will  demur  at  this 
explanation,  maintaining  that  the  persistence  with  which 
the  work  was  prosecuted,  to  the  exclusion  of  attention 
to  more  logical  methods,  indicated  a  disregard  of  scien¬ 
tific  evidence  and  engineering  common  sense. 

Even  with  this  admission,  however,  the  monograph 
in  question  exhibits  the  characteristic  obliquity  that  has 
done  so  much  to  hinder  the  technical  progress  of  the 
Chilean  nitrate  industry.  The  author  takes  pains  to 
describe  in  detail  a  process  that  failed  to  pass  the  pilot- 
plant  stage  fifteen  years  ago,  and  was  never  adopted, 
whereas  subsequent  developments  of  commercial  and 
technical  significance  on  the  Taltal  pampa,  at  Oficinas 
Delaware  and  Alemania,  are  ignored.  Realization  of 
the  partiality  and  inadequacy  of  current  information  on 
the  technology  of  Chilean  nitrate  should  emphasize  the 
need  for  encouraging  scientific  reasoning,  and  the  appli¬ 
cation  of  engineering  experience  and  common  sense  to 
the  problem,  coupled  with  a  care  in  capital  expenditure 
that  keeps  the  economic  goal  in  sight.  The  result  may 
permit  successful  exploitation  of  the  vast  reserves  of 
low-grade  ore  and  Shanks-plant  residue  that  exist  in 
Chile,  perhaps  again  to  resuscitate  nitrate  as  South 
America’s  leading  mining  industry. 


The  Engineer’s  Responsibility 
to  Pioneer  and  Innovate 

No  single  profession  is  entitled  to  preen  itself  on 
its  altruistic  motives,  albeit  some  engineers  insist  on 
emphasizing  their  contributions  to  the  welfare  of 
mankind.  The  Institute  of  Civil  Engineers  framed 
in  words  a  lofty  conception  when  it  defined  “engi¬ 
neering”  as  “Directing  the  great  sources  of  nature  for 
the  use  and  convenience  of  mankind.”  This  sentiment 
was  later  elaborated  in  the  preamble  to  the  constitution 
of  the  Federated  American  Engineering  Societies,  which 
reads  as  follows :  “Engineering  is  the  science  of  con¬ 
trolling  the  forces  and  of  utilizing  the  materials  of  nature 
for  the  benefit  of  man,  and  the  art  of  organizing  and  of 
directing  human  activities  in  connection  therewith.” 

The  lexicographers  responsible  for  these  definitions 
exhibited  a  partiality  that  inhibited  calm  analysis.  Mining 
engineering  is  concerned  with  recovering  the  materials  of 
nature — a  phase  of  engineering  activity  that  is  not 
covered.  Moreover,  almost  all  honest  effort  benefits  man¬ 
kind,  but  only  a  negligible  amount  is  undertaken  with 
that  object  as  the  primary  consideration.  Virtually  all 
engineering  work  is  performed  in  return  for  material 
recompense.  Some  does  not  benefit  mankind,  and  was 
never  intended  to  do  so;  many  engineering  inventions 
have  for  their  sole  purpose  the  destruction  of  lives  and 
the  blasting  of  human  happiness. 

An  engineer  may  direct  the  efforts  of  other  men  or 
he  may  work  alone;  he  may  utilize  the  products  of  the 
earth,  or  the  forces  of  nature,  but  such  considerations  are 
of  secondary  importance.  Derivation  of  the  word  “engi¬ 
neer”  suggests  design  or  innovation.  The  most  important 
function  of  an  engineer  is  to  apply  inventive  effort  to  the 
solution  of  a  problem  or  to  the  operation  of  an  enterprise. 


A  Committee  Reports 
on  Manganese 


Still  of  the  opinion  that  the  present  one-cent  duty  is 
futile  as  a  means  of  insuring  to  the  United  States  an 
adequate  supply  of  manganese  in  the  event  of  a  national 
emergency,  the  manganese  subcommittee  of  the  Amer¬ 
ican  Institute  of  Mining  and  Metallurgical  Engineers  has 
again  recommended  to  the  War  Department  the  gradual 
accumulation  of  a  stockpile  of  the  mineral  as  the  most 
effective  measure  of  preparedness.  It  first  reported  on 
this  subject  in  1924.  The  new  report  has  only  recently 
been  released  by  the  Department,  after  being  held  in 
Government  files  at  Washington  for  more  than  a  year. 

In  making  its  forecast  as  to  future  needs,  the  com¬ 
mittee  has  considered  only  the  next  ten  or  twelve  years, 
stipulating  that  the  situation  should  once  more  be  reviewed 
before  the  expiration  of  that  period.  Moreover,  it  has 
assumed  the  supply  of  manganese  necessary  to  meet  a 
national  emergency  to  be  a  quantity  in  sight  sufficient 
to  supply  the  steel  industry  for  at  least  twelve  months. 
The  ore  stock  recommended  is  approximately  700,000 
tons  of  standard  ferro  grade,  as  compared  with  600,000 
recommended  in  1924,  and,  if  domestic  reserves  be 
seriously  depleted  meantime,  an  additional  100,000  tons 
is  proposed.  The  committee  has  also  assumed  that  part 
of  the  requirements  could  be  met  from  possible  domestic 
production  and  from  stocks  in  bond. 

Although  evidently  viewing  the  tariff  as  ineffective, 
and  a  possible  increase  in  it  as  likely  only  to  deplete 
domestic  reserves  still  more,  the  committee  regards  the 
experience  gained  with  it  as  having  had  its  benefits. 
Thanks  to  it,  additions  to  ferro-grade  ore  reserves  have 
been  made,  and  research  into  ways  of  beneficiating  the 
lean  ores  has  been  fostered.  In  conceding  these  benefits 
of  the  tariff,  however,  the  committee  adds  the  words: 
“even  though  the  promised  domestic  industry  has  not 
been  established.”  Fairness  to  the  small  domestic  indus¬ 
try  that,  as  a  matter  of  fact,  actually  has  existed,  would 
seem  to  call  for  the  admission  that  only  a  miracle  could 
have  provided  the  necessary  financing,  in  the  face  of  the 
constant  threat  to  remove  the  tariff  secured  in  1922,  and 
that  a  still  greater  miracle  would  have  been  performed 
had  the  producers  succeeded  in  selling  their  output  de¬ 
spite  the  almost  general  refusal  of  their  only  available 
prospective  customers  to  take  it.  Despite  all  these  in¬ 
surmountable  handicaps,  the  tariff  is  admitted  to  have 
been  beneficial.  And  the  committee  definitely  recom¬ 
mends  the  continuance  of  research,  something  unheard 
of  in  1924. 

At  this  date,  no  one,  save  the  disappointed  domestic 
producers  and  investors  themselves,  is  likely  to  feel 
aggrieved  at  the  committee’s  findings.  Certainly  pro¬ 
ducers  abroad  will  not.  Time  has  emphasized,  more¬ 
over,  that  an  infant  industry,  having  but  a  relatively 
small  number  of  prospective  customers  (because  ferro 
manufacturers  are  few),  has  little  hope  of  thriving  if 
it  lacks  the  good  will  of  the  majority  of  the  latter. 

National  preparedness  has  ever  been  the  alleged  ob¬ 
jective  of  proponents  of  this  particular  tariff  in  the 
United  States.  If  it  cannot  be  achieved  by  artificial 
stimulation  of  the  domestic  industry,  recourse  must  be 
had  to  other  means  more  effective.  Naturally,  the  pro¬ 
vision  of  a  stockpile,  as  recommended,  will  insure  the 
desired  preparedness — if  the  money  to  provide  it  can  be 
found. 
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Treatment  of  gold  ores  by  flotation  is 
a  recent  practice.  Most  of  the  gold 
recovered  by  flotation  in  the  United 
States  occurs  in  small  quantity  as¬ 
sociated  with  minerals  of  base  metals 
whose  total  value  is  greater  than  that  of 
the  gold. 

In  general,  a  smaller  percentage  of 
gold  is  recovered  by  flotation  in  plants 
concentrating  ores  of  the  base  metals 
than  of  any  other  valuable  mineral 
present  In  the  ores.  The  leading 
“straight-flotation”  plants  treating  cop¬ 
per  sulphide  ores  in  1929  and  1930  made 
those  products  and  recovered  as  concen¬ 
trate  that  portion  of  their  valuable  min¬ 
erals  shown  in  Table  I.  The  authors  of 
Table  I  give  similar  figures  for  complex 
lead-zinc  ores,  part  of  which  are  cited 
in  Table  IL 

In  round  numbers,  47,000,000  tons  of 
copper  sulphide  ore  was  concentrated 
in  1929,  having  a  gold  content  of  0.008 
oz.  per  ton,  of  which  30  per  cent  was 
lost  in  the  tailing.  In  other  words,  a 
loss  of  about  $2,256,000  was  incurred 
even  with  the  relatively  small  tonnage 
milled  that  year.  For  the  complex  lead- 
zinc  ores  in  1929,  about  3,340,000  tons 
was  concentrated,  containing  0.031  oz. 
of  gold  per  ton,  about  75  per  cent  of 
which  was  recovered  in  the  lead,  zinc, 
and  iron  concentrates  made.  (The  iron 
concentrate  is  not  listed  in  Table  II.) 
Gold  lost  in  the  tailing  from  lead-zinc 
ores  in  1929  was  worth  about  $518,000. 

The  difficulties  encountered  in  sam¬ 
pling  gold  ores  are  well  known.  Losses 
of  gold  in  base-metal  ores  of  the  classes 
designated  are,  therefore,  probably 
difficult  to  calculate  accurately.  Obvi¬ 
ously,  some  of  tbe  base-metal  ores  in¬ 
cluded  in  Table  II  contain  more  gold 
than  the  average  noted.  Among  these 
might  be  listed  those  that  appear  in 
Table  III. 

Some  of  the  causes  of  losses  of  gold 
in  concentrators  treating  base-metal  ores 
have  been  noted.‘  The  influence  of 
finer  grinding’  on  losses  in  concentra¬ 
tion,  however,  has  been  scarcely  men¬ 
tioned,  although  this  practice  has  been 
the  factor  most  consistently  advocated 
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of  late  by  practically  all’  those  employ¬ 
ing  flotation  as  a  step  toward  the  ex¬ 
traction  of  gold  from  gold  ores  them¬ 
selves.  As  an  example,’  at  the  Teck- 
Hughes  cyanide  plant  any  difference  in 
grinding  that  diminishes  the  amount  of 
minus  400-mesh  material  increases  the 
loss  of  gold  in  the  tailing.  This  held  true 
even  when  the  amount  of  material  minus 
200  plus  400  mesh  was  increased.  The 
percentage  of  gold  extracted  appears 
to  increase  steadily  with  increase  in 
fineness  of  grinding.  This  is  particu¬ 
larly  true  for  ores  having  their  gold  in¬ 
timately  associated  with  pyrite,  as  in 
the  Shield  areas  of  Canada.  Fine  grind¬ 
ing"  for  flotation*  is  also  being  em¬ 
phasized  on  the  Rand,  where  the  gold 
is  likewise  asserted  to  be  with  the 
pyrite.’ 

That  the  gold  in  some  gold  ores,  as 
those  of  the  Mother  Lode  in  California, 
may  be  freed  by  much  coarser  grinding 
than  has  been  indicated  by  the  articles 
cited  has  been,  of  course,  clearly  recog¬ 
nized.  For  instance,  at  the  Argonaut 
mill*  about  69  per  cent  of  the  gold  may 
be  freed  sufficiently  to  amalgamate  by 
grinding  the  ore  through  48  mesh. 

In  addition,  in  grinding  ores  of  the 
precious  metals*  for  concentration  by 
flotation,  difficulty  has  been  experienced 
in  making  heavy,  coarse  gold  over¬ 
flow  the  lip  of  the  classifier,  and,  in  one 
instance  at  least,  gold  accumulated  in 
the  sand  returned  from  the  classifier 
until  the  material  was  worth  $50  per 
pound.  At  the  Shenandoah-Dives  mill'® 
provision  has  been  made  to  bleed  out 
a  part  of  the  sand  return  from  the  Dorr 
classifier,  and  to  concentrate  this  ma¬ 
terial  by  tabling,  thereby  preventing  the 
gold  content  from  building  up  in  the 
grinding  circuit. 

The  harmful  effect  of  overgrinding 
gold,  however,  has  not  been  clearly 
recognized.  That  gold  may  be  ground 
sufficiently  to  alter  its  surfaces  so  that 
it  is  not  amenable  to  concentration  by 
flotation  has  not  been  understood.  At 
the  Spanish  mine  (see  Table  III),  how¬ 
ever,  the  interesting  observation  was 
made  that  but  little  ,6f  the  gold  in  the 


material  overflowing  the  Dorr  classi¬ 
fier  could  be  recovered  by  amalgama¬ 
tion.  This  behavior  of  the  gold  might 
suggest  that  it  had  been  ground  too 
fine,  or  that  the  surfaces  of  the  gold 
particles  may  have  been  altered  or  con¬ 
taminated.  (Only  with  difficulty,  how¬ 
ever,  can  exceedingly  fine  material  be 
amalgamated  in  any  instance.) 

Based  on  a  consideration  of  Stokes’ 

law,  F  =  2/  P  o’  g  — - ’  and  the 

V- 

gravity  of  gold,  particles  light  enough 
to  overflow  the  lip,  20  or  30  in.  high,  of 
a  Dorr  classifier  would  have  to  be  ex¬ 
ceedingly  fine.  The  preferential  re¬ 
turn  of  heavy  minerals  to  the  Dorr 
classifier  has  been  stressed.”  Where 
regrinding  of  heavy  material  is  advisa¬ 
ble  such  action  would  be  advantageous. 
Where  a  heavy  mineral  is  already  freed, 
the  reverse  is  true,  particularly  if,  on 
grinding  further,  losses  of  the  heavy 
mineral  be  caused.  Some  gravity 
method  of  removing  these  heavy  freed 
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Table  I — Copper-Ore  Flotation  Results 


Mill 

Product 


Year 

Geld, 
Ounces 
Per  Ton 

Silver, 
Ounces 
Per  Ton 

Copper 
Per  Cent 

Plants 

Reported, 

Number 

Short  Tons 
MiUed 

1929  (o) 

0.008 

0.237 

1.404 

40 

46,928,041 

1930  (6) 

0.008 

0.199 

1.310 

36 

32,454,429 

1929 

0. 103 

3.916 

23.265 

1930 

0. 107 

3.436 

23.263 

P(r  Cent  of  Mineral  Content  of  Ore  in  Copper  Concentrate  Made 

Copper  concentrate .  1929  69.99  87.47  87.54  . 

Copper  concentrate .  1930  70.57  87.00  89.29  . 

(а)  Miller,  T.  H.,  and  Kidd,  R.  L.:  "Flotation  Reagents,  1929,”  U.  S.  Bureau  of  Mines,  R.  I.  3112, 

.4ug.t  1931. 

(б)  Miller,  T.  H.,  and  Kidd,  R.  L.:  “Ore  Concentration  Statistics  in  1930.”  U.  S.  Bureau  of  Mines' 
“Mineral  Resources  of  the  United  States,  1930,  Part  I,”  pp.  749-791. 


Table  II — Complex-Ore  Flotation  Results 


Mill 

Gold, 

Ounces 

Silver, 

Ounces 

Product 

Year 

Per  Ton 

Per  Ton 

Mill  feed . 

1929 

0.031 

5. 172 

Mill  feed . 

1930 

0.033 

5.757 

Lead  concentrate. . . . 

1929 

0.181 

40.703 

Lead  concentrate. . , . 

1930 

0.180 

39.637 

Zinc  concentrate.  . . . 

1929 

0.035 

7.151 

Zinc  concentrate. .  .  . 

1930 

0.028 

5.961 

grains  is  indicated,  such  as  tabling  the 
sand  returned  or  modifying  the  classi¬ 
fier  itself  by  using  an  hydraulic  or 
gravity  classifier  in  conjunction  with  it. 

In  the  instance  of  ores  which  con¬ 
tain  several  valuable  constituents,  to 
overlook  what  happens  to  the  gold  is 
particularly  easy,  especially  since  the 
present  insistence  upon  fine  grinding 
and  the  dislike  to  “complicate  the  mill 
flowsheet”  lead  to  conservatism  in  de¬ 
sign  and  to  the  adoption  of  “all  flota¬ 
tion.”  As  has  been  seen,  the  gold  con¬ 
tent  may  be  of  minor  importance  when 
compared  to  the  value  of  the  rest  of 
the  minerals.  The  entire  mill  construc¬ 
tion  and  the  conditions  in  all  circuits 
are  such  that  the  recovery  of  base 
metals  is  favored  and  precious  minerals 
are  hardly  considered. 

Another  exceedingly  difficult  and 
painstaking  matter  is  to  identify  gold 
and  its  mode  of  occurrence  and  associa¬ 
tion  in  products  of  low  grade.  A  base- 
metal  ore  that  contained  0.1  oz.  of  gold 
per  ton  (1  part  in  300,000)  would  be 
unusually  rich.  The  statement  that 
careful  microscopic  e.xamination  of  an 
ore  failed  to  give  any  indication  as  to 
the  form  in  which  the  gold  occurs  is 
often  found  in  literature,  and  in  many 
instances  indicates  that  the  failure  was 
the  result  of  faulty  technique,  lack  of 


Plants 


Co'Mr, 

Lead, 

Zinc, 

Reported,  Short 

Per  Cent 

Per  Cent 

Per  Cent 

Number  Tons 

0.293 

6.048 

7.406 

35  3,341,260 

0.323 

6.919 

8.498 

29  2,475,432 

1.913 

55.733 

7.271 

302,559 

1.842 

55.394 

7.346 

265,711 

0.625(a) 

3.432 

51.761 

385,949 

0.486(a) 

2.817 

52.095 

331,383 

experience  on  the  part  of  the  operator, 
or  the  use  of  unsuitable  microscopic 
equipment. 

At  one  concentrator  treating  a  com¬ 
plex  ore,  the  loss  of  gold  was  found,  at 
times,  to  be  unusually  high.  The  cause 
for  this  loss  was  studied  and  a  careful 
microscopic  examination  was  made  to 
determine  the  nature  of  the  gold  in  the 
heading,  concentrates,  tailing,  and  also 
in  the  grinding  circuits.  First,  the  tail¬ 
ing  was  examined,  and  the  gold  lost  in 
it  was  found  to  be  in  the  metallic  form 
in  all  sieve-sizes  from  48  to  minus  1,600 
mesh.  (The  material  of  the  sizes  finer 
than  200  mesh  was  obtained  by 
sedimentation.) 

Microscopic  examination  of  the  other 
products  from  this  complex  lead-zinc 
ore  showed  conclusively  that  the  major 
part  of  the  gold  was  present  in  the 
metallic  form.  An  assumption  had  been 
made  that  the  greater  part  of  the  gold 
was  intimately  associated  with  pyrite, 
since  considerable  gold  was  lost  even 
after  the  finest  grinding,  and  because 
extraction  by  cyanide  was  not  particu¬ 
larly  satisfactory.  The  microscopic  work 
clearly  indicated  the  advisability  of 
adopting  some  other  means  of  gold  re¬ 
covery  than  merely  “pulling  pyrite”  as 
hard  as  possible  on  the  end  of  the  flo¬ 
tation  circuit. 


To  make  any  authoritative  statements 
regarding  the  original  size  of  all  the 
gold  particles  in  ores  examined  is 
always  a  difficult  matter,  since  most  of 
the  examinations  are  confined  largely 
to  the  products  resulting  from  mill  treat¬ 
ment,  or  from  crushing  to  various  sieve 
sizes.  The  search  for  gold  in  its  original 
associations  by  the  use  of  polished  sec¬ 
tions  is  time-consuming,  and  is  likely  to 
meet  with  failure.  The  chances  of  find¬ 
ing  gold  particles  through  an  exam¬ 
ination  of  polished  sections  obviously 
entails  the  study  of  an  extremely  large 
number  of  sections,  even  when  the  gold 
particles  are  as  large  as  100  mesh. 

However,  abundant  evidence  existed 
to  indicate  that  many  of  the  gold 
particles  in  the  original  ore  were  of 
relatively  large  size.  This  indication 
was  gained  from  a  study  of  a  large 
amount  of  coarse  material  in  which  the 
gold  was  found  in  place.  Gold  in  one 
of  the  size  splits  from  a  head  sample 
was  segregated  under  the  microscope, 
weighed,  and  checked  against  the  total 
quantity  shown  by  assay.  The  metal  in 
the  coarse  sizes  was  associated  chiefly 
with  quartz,  which  was,  in  turn,  closely 
associated  with  the  sulphide  minerals, 
galena  and  sphalerite.  Gold  found  in 
the  coarse  material  was  bright  yellow, 
and  had  the  appearance  of  being  quite 
pure.  Color  of  the  gold  is  of  interest 
because  it  will  be  used  as  a  criterion  in 
comparing  the  characteristics  of  the 
gold  found  in  the  products  resulting 
from  mill  treatment  of  the  ore. 

In  the  concentrator  studied,  a  con¬ 
siderable  'quantity  of  the  gold  was  re¬ 
covered  in  the  lead  concentrate. 
Particles  of  gold  found  in  this  product 
were  notably  of  a  darker  color  than 
those  found  in  coarse  and  hand  samples 
of  the  original  ore.  This  difference  in 
the  color  of  the  gold  found  in  the  two 
products,  and  also  the  indications  of 
surface  contamination,  led  to  the  ex¬ 
amination  of  a  number  of  particles,  to 
determine  whether  the  color  difference 
would  obtain  ''onsistently.  Comparisons 
of  a  number  oi  gold  particles  found  in 
the  lead  concentrate  with  those  in  the 
raw  ore  showed  that  the  particles  in  the 
concentrate  were,  as  a  rule,  not  only 
considerably  discolored  but  also  that 
many  of  them  revealed  distinct  evidence 
of  surface  contamination.  This  con¬ 
taminant,  in  some  instances,  was  black 
in  color;  in  others,  sm^l  particles  of 
sulphide  mineral  were  found  imbedded 
in  and  adhering  tenaciously  to  the  gold. 
The  surface  of  the  gold  particles  had 
been  deformed  to  a  marked  degree  and 
had  a  more  or  less  pebbly  and  uneven 
appearance,  as  a  result  of  the  rubbing 
and  pounding  they  had  received  in  the 
grinding  circuit. 

An  intensive  study  was  made  of  the 
tailing  product,  which,  although  rela¬ 
tively  poor  in  gold,  yet  contained 
enough  to  show  the  daily  loss  of  a  ma¬ 
terial  amount  of  money  if  a  large  ton¬ 
nage  were  treated.  The  examination  of 
the  tailing  product  was  made  on  care- 


Per  Cent  of  Metal  Content  of  Ores  in  Concentrate  Made 


Lead  concentrate. . . 

1929 

52 

52 

71.26 

59.01 

83.45 

8 

89 

Lead  concentrate. . . 

1930 

58 

29 

73.90 

61.27 

85.93 

9 

28 

Zinc  concentrate. . . 

.  1929 

13 

00 

15.97 

24.61 

6.55 

80 

72 

Zinc  concentrate.  . . 

1930 

II 

31 

13.86 

20. 16 

5.45 

82 

06 

(a)  Including  copper  from  copper  sulphate  used  as  a  flotation  reagent. 


Table  III — Base-Metal  Ores  of  Above-Average  Gold  Content 

'  Gold  Content  of  Feed ,  Recovery  in  All  Concentrates 

Ounces  Per  Ton  Gold  Lead  or  Copper 

Ore  Class  Per  Cent  Per  Cent 

Spanish  mine  (a) .  Complex  0.29  81.6  (?) 

Pecos  mill  (6) .  Complex  0.107  84.95  89.88 

Walker  mine  (c) .  Copper  0.05  62.7  91.2 

Tybo  (<() .  Complex  0.02  76(«)  74.0 

(а)  Bradley.  James:  “Mining  and  Milling  at  the  Spanish  Mine.”  Min.  &  Met.,  Vol.  12,  Oct.  1931,  p. 
♦35. 

(б)  Bencis.  H.  O.:  “Milling  Methods  and  Costs  at  the  Pecos  Concentrator  of  the  American  Metal  Com- 
pary,Tererro,  New  Mexico.”  U.B.  Bureau  of  Mines  Information  Circular  6605,  May,  1932,  pp.  23. 

<c)  McKensie,  M.  R.,  and  I  ancaster.  H.  K.:  “Milling  Methods  at  the  Concentrator  of  the  Walker 
Mining  Company,  Walkermine,  Calif."  U.  S.  Bureau  of  Mines  Information  Circular  6,555,  March,  1932, 
pp.  II 

(o)  Blackburn,  W.  H.:  “Milling  Methods  and  Costs  at  the  Lead-Zinc  Concentrator  of  the  Treadville 
V'ukt  n  Company,  Ltd.,  at  Tybo.  Nev."  U.  S.  Burea'J  of  Mines  Information  Circular  6,430,  March,  1931, 
PP  14. 

(e)  Not  given;  rough  estimation  only. 
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fully  selected  sizes  obtained  by  sedi¬ 
mentation.  In  searching  for  the  gold, 
these  sizes  were  further  subdivided, 
using  the  specific  gravity  of  gold  in  the 
Stokes’  formula  as  a  guide  for  the  time 
of  settling  permitted.  In  this  manner  a 
concentrate  of  small  bulk  was  obtained 
which  contained  the  gold  particles.  Of 


Fig:.  1 — Fhotomicrogrraph  of  spheroidal 
particle  of  8:old  from  the  ball-mill  classi¬ 
fier  retarn 

The  particle  was  undoubtedly  shaped 
from  a  flattened  form  to  its  present  con¬ 
dition  by  rolling  in  the  ball  mill.  Magni¬ 
fication  about  40  diameters. 

interest  in  this  connection  is  the  fact 
that  the  gold  particles  in  a  concentrate 
could  not  be  satisfactorily  segregated  by 
carefully  panning  any  one  product  in 
the  minus  200-mesh  size  range.  The 
probable  reason  for  this  failure  was  ap¬ 
parent  when  the  nature  of  the  gold 
particles  was  learned. 

Gold  particles  in  all  sizes  of  the  tail¬ 
ing  product  were  invariably  of  much 
darker  color  than  those  in  both  the  ore 
and  concentrates,  and  their  surfaces 
were  decidedly  more  contaminated  than 
those  of  the  particles  recovered  in  the 
lead  concentrate.  The  surface  con¬ 
taminant  was  similar  to  that  described, 
except  that  it  was  present  to  a  much 
greater  extent.  As  a  matter  of  fact,  in 
the  minus  1,600-mesh  size  the  gold 
particles  could  not  be  recognized  by 
their  outward  appearance.  Each  of  the 
particles  had  to  be  rolled  and  broken 
open  with  a  metallic  picker,  to  de¬ 
termine  and  identify  which  were  gold. 
In  this  manner  the  gold  particles  were 
found  to  be  entirely  coated  with  a  black 
material  resembling  graphite.  Upon 
rubbing  or  rolling  with  a  metallic 
picker,  this  coating  was  seen  to  be  of  a 
greasy  nature;  it  was  thought  to  be  of 
carbonaceous  origin.  The  total  obscur¬ 
ing  of  the  gold  particles  by  foreign 
matter  apparently  explains  their  failure 
to  float,  and  may  also  account  for  diffi¬ 
culty  in  cyanidation. 

The  marked  difference  in  the  color 
of  the  gold  in  the  head  sample,  the  con¬ 
centrate,  and  the  tailing  led  to  a  study 
of  some  of  the  intermediate  products  in 
the  grinding  circuit.  The  material  re¬ 
turned  by  the  classifier  in  closed  circuit 


with  the  secondary  grinding  mills  was 
chosen  for  this  purpose.  A  concentrate 
was  prepared  by  tabling  this  sand  re¬ 
turn.  The  gold  in  this  concentrate  was 
found  to  be  ground  and  altered  some¬ 
what,  but  the  metal  had  not  been  sub¬ 
jected  to  the  intensive  grinding  received 
by  the  flotation  feed  during  its  prepara¬ 
tion,  and  hence  was  less  deformed  and 
coated. 

As  shown  in  later  tabulations,  this 
table  concentrate  contained  a  relatively 
large  amount  of  gold.  The  gold 
particles  were  comparatively  coarse  and 
easy  to  locate.  Their  appearance  sup¬ 
plied  what  appeared  to  be  the  “missing 
link”  to  explain  the  differences  in  the 
properties  of  the  gold  particles  in  the 
raw  ore,  from  those  in  the  concentrate 
and  tailing.  Indications  existed  that  the 
gold  particles  in  the  table  concentrate 
were  discolored  even  at  this  stage  of 
grinding.  The  interesting  feature,  how¬ 
ever,  was  that  their  shape  indicated 
clearly  what  had  been  taking  place  in 
the  grinding  circuit.  Many  particles 
had  been  pounded  out  relatively  flat. 
Some  had  been  deformed  and  crumpled 
into  irregular  shapes.  One  particle  had 
been  rolled  up  like  a  cylindrical  scroll. 
Other  flattened  particles  had  been  fur¬ 
ther  deformed  and  their  edges  had  been 
partly  folded  in.  (  See  photomicrograph 
reproduced  in  Fig.  1.)  Likewise,  in¬ 
dications  prevailed  that  the  flattened 
particles  of  gold  had  been  squeezed  be¬ 
tween  particles  of  harder  material  and 
that  shearing  had  taken  place  to  a 
marked  extent.  (See  photomicrograph 
reproduced  in  Fig.  2.)  This  was  shown 
by  the  ragged  edges  remaining,  where 
small  patricles  had  apparently  been 
sheared  off. 

Judging  from  the  condition  of  the 
particles  and  their  size  in  this  table  con¬ 
centrate,  a  material  portion  of  the  gold 
in  the  ore  had  apparently  been  rela¬ 
tively  coarse.  Abundant  evidence  exists 
to  show  that  if  this  gold  were  permitted 
to  pass  through  the  grinding  circuit 
until  the  ore  had  been  crushed  to  a  size 
suitable  for  flotation,  shearing  and 
breaking  of  the  gold  into  small  particles 
would  follow  as  a  natural  consequence. 
These  small  particles  might  become  con¬ 
taminated  with  foreign  material  to  the 
extent  of  completely  obscuring  their 
surfaces.  Little  question  can  prevail 
that  some  of  the  gold  in  this  particular 
ore  originally  occurred  as  grains  of 
relatively  small  sizes.  Clearly,  also, 
however,  some  of  the  coarse  gold,  upon 
continued  grinding,  would  be  masticated 
and  sheared  into  much  smaller  particles. 
This  is  of  more  than  passing  interest 
because  it  involves  not  only  the  over¬ 
grinding  of  the  gold  but  also  brings  up 
consideration  of  what  happens  to  the 
gold  surfaces  when  subjected  to  con¬ 
tinued  grinding  in  practically  constant 
contact  with  extremely  finely  com¬ 
minuted  particles  of  gangue  and  sul¬ 
phide  minerals. 

In  connection  with  the  deformation 
of  gold,  one  might  consider  the  art  of 


gold  beating  by  which  leaf  gold  of  ex¬ 
ceeding  thinness  is  produced  by  pound¬ 
ing  a  sheet  of  gold  between  smooth 
pieces  of  parchment.  Gold  may  be 
pounded  together  or  amalgamated  in 
this  way,  and,  when  fine  leaf  pieces  are 
broken  in  handling,  they  can  be  rejoined 
merely  by  pounding.  To  visualize  the 
breaking  of  gold  particles  by  being 
squeezed  between  the  balls  or  other 
crushing  apparatus  in  the  grinding  cir¬ 
cuit  if  these  particles  only  were  present 
would  be  a  difficult  matter,  because  gold 
is  soft  and  malleable.  Pressure  would 
naturally  have  a  tendency  to  beat  the 
gold  into  flat  particles  and  even  to  join 
them  together. 

However,  when  one  considers  the 
relative  amount  of  hard  material  to  gold 
passing  through  a  mill,  and  the  fact 
that  these  hard  particles  may  be  ham¬ 
mered  into  the  gold,  one  can  easily  see- 
that  large  flattened  particles  of  such  a 
soft  metal  with  their  surfaces  already 
beaten  and  deformed  can  readily  be- 
sheared  into  much  smaller  particles.  In 
fact,  fine  particles  showed  by  the  ap¬ 
pearance  of  their  edges  and  their  shapes 
that  they  had  been  produced  by  shear¬ 
ing  action.  Also,  many  flat  particles- 
of  gold  were  punctured  and  showed 
clearly  the  effect  of  having  been  pressed 
between  materials  of  greater  hardness. 

In  addition  to  the  flattening  and  sub¬ 
sequent  shearing  and  breaking  of  the 
gold  into  small  particles,  apparently  one 
must  consider  the  effect  produced  by 
constant  pounding  of  finely  ground  sul¬ 
phide  material  and  non-metallics.  Al¬ 
though  the  ore  in  question  cannot  be 
termed  a  “dirty”  one,  it  does  contain  a 
sufficient  amount  of  rock-decompositionr 
products  and  carbonaceous  material  to- 
make  abundant  slime.  Constant  attri¬ 
tion,  rubbing,  and  pounding  of  finely 
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Figr.  3 — Fhotomicroicrapli  of  Kold  particle- 
Nhowing;  effect  of  pounding;  received  in 
the  grrinding;  circuit 

Note  that  the  surface  shown  in  the  top* 
portion  of  the  photomicrograph  is  en¬ 
tirely  obscured,  and  that  only  a  small 
part  of  the  gold  is  visible.  The  unob¬ 
scured  part  of  the  surface  is  greatly 
discolored  or  filmed  to  such  an  extent  as 
to  probably  prevent  floating.  The  shape 
of  the  particle  is  the  result  of  the  flatten¬ 
ing,  surface  contamination,  and  partial' 
mastication  that  the  particle  received  in 
the  grinding  circuit. 


230 


Engineering  and  Mining  Journal  —  V'ol.l34,  No.6 


FIr.  — l*hotomicruRra|>h  of  placer  ruIcI  from  the  Colorado  River 

The  surface  effect  resulting  from  continued  pounding  and  attrition  by- 
clean  boulders  and  gravel  is  shown.  Slime  or  silt  has  been  washed, 
out  and  carried  away  by  the  constantly  moving  water.  Critical  exam¬ 
ination  of  the  particles  shows  that  they  have  been  successively  flat^ 
tened,  punctured  by  impingement  between  angular  pebbles  or  by- 
intermittent  flattening  of  a  particular  area,  which  is  eventually  worn 
away  and  becomes  a  hole.  Note  especially  the  particle  indicated  by 
A'  as  an  example.  Thus  much  of  the  “flour  gold”  found  in  placer 
deposits  is  formed  through  the  agency  of  natural  forces.  Magnification, 
is  about  50  diameters. 


Metallic  gold  particles  are  subjected  to  highly  intensified  pounding  in 
the  ball  mill,  and  are  exposed  to  the  combined  masticating  action  of 
hard,  angular  fragments  of  the  associated  minerals  and  gangue  con¬ 
stituents  of  greater  hardness  than  gold.  Furthermore,  varying  quan¬ 
tities  of  slime  are  present  in  the  mill,  inasmuch  as  the  pulp  density 
requirements  for  effective  plant  operation  do  not  permit  of  their 
removal.  The  roughened  and  irregular  surfaces  of  the  deformed  gold 
particles  may  be  readily  contaminated  with  slimed  material  in  the  mill, 
through  the  agencies  of  rolling,  pounding,  adsorption,  and  attrition. 


slimed  particles  against  the  deformed 
surfaces  of  the  flattened  gold,  combined 
with  its  adsorbative  properties,  un¬ 
doubtedly  are  responsible  for  the  accu¬ 
mulation  of  surface  contaminants.  Ex¬ 
tremely  fine  particles  of  gangue,  in¬ 
cluding  carbonaceous  and  other  non- 
metallic  material,  can  be  beaten  into 
or  adsorbed  by  the  finely  pitted  surface 
of  gold  particles  with  sufficient  force  to 
resist  removal  during  further  attrition 
by  grinding.  Continuation  of  the  grind¬ 
ing,  and  constant  exposure  of  the  already 
contaminated  surfaces  to  slimes  in  the 
ore,  probably  account  for  the  fact  that 
many  of  the  particles  found  in  the  ex¬ 
tremely  fine  sizes  had  their  surfaces 
totally  obscured  by  non-metallic  sub¬ 
stances. 

A  question  exists  whether  a  coating 
of  soft  and  finely  divided  foreign  ma¬ 
terial  on  gold  could  be  removed  by 
continued  grinding  in  a  mill.  The 
assumption  might  be  made  that  the  con¬ 
tinual  deformation  of  the  gold,  because 
of  its  malleability,  would  cause  the 
coating  to  be  broken  free,  and,  provided 
grinding  were  not  continued  too  long, 
that  the  gold  would  probably  be  readily 
recoverable  because  of  the  clean  sur¬ 
faces  exposed.  To  the  contrary,  the 
evidence  from  this  study  would  indi¬ 
cate  that  because  of  the  softness  of  the 
material  and  its  malleability,  and  be¬ 
cause  of  the  softness  and  perhaps  ad¬ 
sorbative  properties  of  the  gold  particles, 
a  tendency  may  exist  to  build  up  an 
increased  coating  rather  than  to  break 
it  off. 

Inclusions  of  lighter  gangue  minerals 
in  the  gold  particles  lessen  their  specific 
gravity,  and  such  particles  are  assisted 
in  their  attempt  to  overflow  the  lip  of 
the  classifier.  A  pure-gold  particle  is 
too  heavy  to  overflow.  Thus  the  usual 
classification  for  grinding  in  a  closed 
circuit  increases  the  number  of  gold  par¬ 
ticles  with  altered  surfaces  by  increas¬ 
ing  the  number  of  passes  of  heavy  par¬ 
ticles  through  the  mills.  Surface  con¬ 
taminants  account  for  the  failure  of 
altered  particles  to  float,  w'hen  such  con¬ 
taminants  are  of  a  non-floatable  nature. 

From  this  evidence  a  logical  theory 
seems  to  be  that,  when  metallic  gold 
occurs  in  a  relatively  clean  ore  com¬ 
posed  largely  of  non-.sliming  materials, 
such  as  quartz  or  relatively  hard  un¬ 
altered  minerals,  the  surfaces  would  not 
he  contaminated,  but  that  the  shearing 
action  would  possibly  be  accentuated  by 
fine  grinding.  If  the  sand  now  returned 
to  the  grinding  mills  by  the  classifiers 
were  ground  separately  (without  the 
slime),  the  gold  it  contained  would 
probably  be  less  contaminated. 

As  an  exposition  of  a  similar  process 
in  nature,  one  might  consider  the  gold 
found  in  placer  deposits.  These  placers 
are  of  a  highly  siliceous  nature,  and 
most  of  the  silt  and  slime  usually  have 
been  washed  away  through  the  action 
of  flood  water.  Much  of  the  gold  grind¬ 
ing  has  therefore  been  done  through  the 


abrasion  and  attrition  of  the  surfaces  of 
the  gold  between  hard,  non-sliming  sub¬ 
stances,  such  as  quartz  pebbles.  (See 
photomicrograph  reproduced  in  Fig.  3). 
Gold  from  most  of  the  placer  deposits 
where  water  is  constantly  flowing  is 
clean  and  bright.  This  gold  usually 
floats  quite  readily.  The  gold  in  some 
placers,  such  as  those  of  the  Colorado 
River,  has  been  ground  until  the  par¬ 
ticles  have  been  reduced  to  exceedingly 
fine  size,  to  sizes  so  fine,  in  fact,  that 
much  of  it  cannot  be  recovered  by  grav¬ 
ity  processes.  The  fineness  and  high 
purity  of  the  gold  particles  in  the  bars 
along  the  Colorado  River,  therefore, 
afford  us  an  excellent  example  of  what 
can  be  done  by  nature  when  grinding 
without  slime.  This  operation  of  nature 
might  be  likened  to  that  of  continued 
grinding  in  a  milling  circuit  which  con¬ 
tained  only  gold  and  sand,  since  the 
gold  has  been  transported  oVer  a  great 
distance  and  has  been  subjected  to  the 
continual  pounding  and  rolling  of  the 
quartz  and  other  boulders  in  the  streams. 

At  the  same  time  that  the  microscopic 
examination  was  under  way,  the  grind¬ 
ing  circuits  of  the  mill  were  examined 
to  see  if  there  were  not  somewhere  an 
enriched  accumulation  of  gold,  as  had 
been  suspected  from  the  nature  of  the 
classifiers  used.  Results  obtained  are 
pre.sented  in  Tables  IV  and  V. 

The  gold  was  quite  evenly  distributed 
among  the  particles  of  various  sieve 
sizes.  At  this  concentrator  the  initial 


grinding-mill  classifier  did  not  operate* 
entirely  in  closed  circuit  with  the- 
initial  grinding  unit.  Notwithstanding 
this  fact,  the  gold  content  of  the  sand 
returned  built  up  until  it  was  far  richer 
than  in  the  feed  or  in  the  classifier  over¬ 
flow.  In  the  secondary  grinding  unit, 
however,  the  grinding  was  done  in 
closed  circuit  with  the  classifier. 

The  overflow  from  both  classifiers, 
forms  the  feed  to  the  flotation  cells. 
Gold  content  increases  in  one  of  the 
finer  sieve  sizes,  although  the  gold  con¬ 
tent  of  the  minus  200-mesh  material  is 
about  equal  to  that  of  the  composite 
sample.  The  point  of  greatest  interest 
is  that  the  material  discharged  from  the 
secondary  grinding  mill  averages  3.01 
oz.  in  gold  and  that  the  sand  return 
from  the  classifier  feeding  this  grinding 
section  has  about  the  same  gold  content, 
3.05  oz.  The  extent  to  which  the  gold' 
content  had  built  up  may  be  noted  by 
comparing  this  assay  with  that  of  the 
mill  feed,  which  contained  0.130  oz.  of 
gold  per  ton. 

Table  tests  were  made  on  the  two 
products  that  would  be  most  naturally 
treated  in  a  mill  flowsheet' — namely,  the 
sand  returns  from  the  classifiers  of  both 
the  initial  and  secondary  grinding  units. 
The  results  are  presented  in  Table  VI. 
on  page  232. 

Recognition  must,  of  course,  be  given 
to  the  fact  that  if  part  of  the  sand  from 
the  return  of  the  classifiers  feeding 
either  grinding  section  were  tabled' 
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taken  care  of.  The  “complication  of  the 
flowsheet”  resulting  is  not  great,  par¬ 
ticularly  when  compared  with  the  old 
flowsheets.  To  remove  other  valuable 
coarse  freed  minerals  than  gold,  includ¬ 
ing  those  altered  or  oxidized  and  there¬ 
fore  likewise  difficult  to  float,  should  also 
be  possible. 

Conclusions — The  following  conclu¬ 
sions  are  based  upon  a  microscopic 
study  of  the  various  products  from  a 
flotation  mill  treating  a  complex  lead- 
zinc  ore: 

1.  The  normal  gold  in  place  is  bVight 
and  clean.  In  the  earliest  stage  of 
grinding  comparatively  little  deforma¬ 
tion  of  the  original  particles  takes  place. 

2.  As  grinding  continues  the  larger 
particles  are  flattened  and  deformed  into 
many  irregular  shapes.  These  first  def¬ 
ormations,  however,  are  confined 
largely  to  flattening  and  folding,  and 
relatively  little  shearing  or  puncturing 
of  the  particles  is  in  evidence. 

3.  Continued  grinding  of  these  flat¬ 
tened  particles,  and  the  attrition  and 
pounding  in  contact  with  hard  material, 
result  in  shearing  the  flat  particles  into 
numerous  smaller  pieces. 

4.  Constant  grinding  in  the  presence 
of  fine  material,  such  as  metallic  and 
non-metallic  slime,  has  the  effect  of 
rubbing  and  imbedding  this  fine  material 
into  the  already  roughened  surfaces  of 
gold. 

5.  The  contaminants  on  the  surfaces 
of  the  gold  are  built  up  to  such  a  de¬ 
gree  by  constant  exposure  to  slimed 
material  and  pounding  between  the  balls 
in  the  mill  that  some  of  the  gold  is 
entirely  coated  and  totally  obscured. 
Such  gold  particles  then  have  the 
characteristics  of  the  material  which 
constitutes  the  coating  on  the  surface, 
and  they  therefore  do  not  float.  Seem¬ 
ingly,  the  gold  selects  fine  non-metallic 
slime,  and,  where  a  coating  has  been 
started,  the  evidence  indicates  that  it 
continues  to  build  up. 

6.  Extremely  fine  particles  of  sulphide 
material  have  been  found  in  the  gold  in 
the  lead  concentrate.  The  possibility 
exists  therefore,  in  some  instances,  that 
gold,  although  slightly  tarnished  anJ 
contaminated,  floated  because  of  the 
presence  of  a  sufficient  amount  of 
sulphide  material  on  its  surface. 

7.  The  practice  of  grinding  in  closed 
circuit  causes  the  heavy  minerals  to  be 
ground  preferentially.  Particles  of  a 
metal  as  heavy  as  gold  cannot  over¬ 
flow  a  classifier  without  being  associated 
with  a  lighter  mineral  or  being  exceed¬ 
ingly  fine  or  both. 

8.  Indications  are  that  means  should 
exist  for  “bleeding”  the  classifier  circuit, 

sary  to  recover  these  minerals  are  not  so  that  the  gold  should  be  recovered 
those  best  suited  to  float  metallic  gold,  while  it  is  still  relatively  coarse.  1  he 
Apparently,  no  fundamental  objection  material  bled  could  be  treated  by  gravity 
exists  to  the  use  of  gravity  concentra-  concentration — for  example,  tabling — or 
tion  ( including  hydraulic  classification,  by  flotation.  The  use  of  such  devices 
if  desired  )  to  supplement  flotation.  The  as  blankets  in  tailing  launders  may  be 
extra  amount  of  water  needed  could  be  tried  as  a  last  resource. 


Table  IV — Analysis  of  Initial  Grinding  Circuits 

Feed  to  Initial  Grinding  Mills  Distribution 

Gold.  of  Gold. 

Per  Cent  Ounces  per  Cent 

of  Weight  per  Ton  of  Total 

.  13.0  O.ll 

.  23.3  0.15 

.  12.2  0.19 

.  9.7  0.16 

.  8.7  o.n 

.  9.9  0.10 

.  7.7  0.10 

.  4.8  0.11 

.  10.7  0.09 

.  lOo.O  0.I3Q 

Initial  Grinding-Mill  Classifier  Overflow 

Gold. 

Per  Cent  Ounces 

of  Weight  per  Ton 

.  2.6  0.04 

.  13.1  0.04 

.  19.5  0.08 

.  64.8  0.08  _ 

.  100.0  0.0738  100.0 

Sand  Return  from  Initial  Grinding-Mill  Classifier 

Gold.  Distribution 
Per  Cent  Ounces  of  Gold,  per 
of  Weight  per  Ton  Cent  of  Total 
0.5  0.33  0.6 

6.7  0.21  5.1 

37.6  0.28  38.1 

40.7  0.30  44.1 

14.5  0.23  12.1 

100.0  0.2765  100.0 


Mesh  Size 

Plus  0.371  in . 

Minus  0.371  in.  plus  4 

Minus  4  plus  8 . 

Minus  8  plus  14 . 

Minus  1 4  plus  28 . 

Minus  28  plus  48 . 

Minus  48  plus  100 . 

Minus  100  plus  200. . . . 

Minus  200 . 

Composite  or  total .... 


Distribution 
of  Gold, 
per  Cent 
of  Total 
1.5 
7.1 
21.2 


Mesh  Size 

Plus  28 . 

Minus  28  plus  48. . . 
Minus  48  plus  100.. 
Minus  100  plus  200 

Minus  200 . 

Composite  or  total . 


Table  V — Analysis  of  Secondary  Grinding  Circuits 

Secondary  Grinding  Unit  Classifier  Overflow 

Gold. 

Per  Cent  Ounces 

Mesh  Size  of  Weight  per  Ton 

Plus  48 .  2.0  0.04 

Minus  48  plus  100 .  8.8  0.05 

Minus  100  plus  200 .  21.1  0.26 

Minus  200 .  68.0  0.18 

Composite  or  total .  100.0  0.1829 

Secondary  Grinding  Unit  Classifier  Sand  Return 

Gold,  Distribution 
Per  Cent  Ounces  of  Gold,  per 

of  Weight  per  Ton  Cent  of  Total 

.  7.2  1.17  2.8 

.  37.6  2.36  29.1 

.  40.7  4.08  54.4 

.  14.5  2.88  13.7 

.  100.0  3.05  100.0 

Secondary  Grinding  Mill  Discharge 

Gold,  Distribution 

Per  Cent  Ounces  of  Gold,  per 

Mesh  Size  of  Weight  per  Ton  Cent  of  Total 

Plus  48 .  2.7  2.32  2.1 

Minus  48  plus  100 .  31.0  3.10  31.9 

Minus  100  plus  200 .  35.0  3.72  43.3 

Minus  200 .  31.3  2.  18  22.7 

Composite  or  total .  100.0  3.01  100.0 


Distribution 
of  Gold,  per 
Cent  of  Total 
0.4 
2.4 
30.2 
67.0 
100.0 


MeshXSize 

Plus  48 . 

Minus  48  plus  100. . 
Minus  100  plus  200 

Minus  200 . 

Composite  or  total . 


Table  VI — Table  Tests  of  Classifier  Returns 


Primary  Grinding  Unit  Classifier  Return 


Gold, 
Ounces 
per  Ton 
0.26 
2.00 
0.  17 


Distribution 
of  Gold,  per 
Cent  of  Total 
100.0 
37.2 
62.8 


Per  Cent 
of  Weight 
100.0 
4.82 
95.18 


Product 

Heads . 

Concentrate . . . 
Tailing . 


Secondary  Grinding  Unit  Classifier  Return 


Gold, 
Ounces 
per  Ton 
3. 18 
20.47 
1.21 


Distribution 
of  Gold,  per 
Cent  of  Total 
100.0 
65.8 
34.2 


Per  Cent 
of  Weight 
100.0 
10.25 
89.75 


Product 

Head . 

Concentrates 
Tailing . 
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Monterrey  Smelter  Uses  Natural  Gas 


J.  B.  Nealey 


Engineers  and  capital  from  the  United 
States  have  mined  and  smelted  metals 
in  Mexico  for  many  years,  but  only 
recently  has  fuel  also  crossed  the  Rio 
Grande  to  assist  in  these  processes. 
The  fuel  is  natural  gas  and  has  been 


just  above  the  charge  on  the  pallets,  but 
these  were  subsequently  displaced  by  oil 
and  more  recently  by  gas-burning 
equipment.  The  present  ignition  cham- 


Rear  view 
of  boilers, 
showing  gas 
burners 


piped  from  the  State  of  Texas  to  the 
city  of  Monterrey,  where  it  is  utilized 
in  a  number  of  diverse  industries,  in¬ 
cluding  the  making  of  power  for  the 
city  itself.  As  supplied  by  the  Cia.  Mexi- 
cana  de  Gas,  S.A.,  this  gas  contains 
97.1  per  cent  methane,  0.11  oxygen, 
1.44  carbon  dioxide,  and  1.35  nitrogen. 
It  is  sulphur-free.  Its  B.t.u.  value  at 
atmosphere  is  995.  It  is  employed  in 
the  Monterrey  smelter  and  refinery  of 
the  Cia.  Minera  de  Penoles,  a  subsidiary 
of  the  American  Metal  Company.  Ac¬ 
cording  to  the  management,  the  average 
cost  of  the  gas  under  normal  opera¬ 
tions  is  0.56c.,  Mexican  currency,  per 
1,000  cu.ft.  Another  Mexican  plant 
employing  this  convenient  fuel  is  the 
copper  smelter  at  Cananea,  in  Sonora. 
The  pipe  line  supplying  this  point  is  an 
extension  of  the  one  from  El  Paso, 
which  was  built  to  deliver  gas  to  the 
copper  companies  in  the  Bisbee  and 
Douglas  districts,  Arizona,  as  w^ell  as 
the  smelter  at  El  Paso. 

The  Penoles  plant  is  one  of  the 
world’s  large  lead-silver  smelters  and 
handles  both  custom  ores  and  the  prod¬ 
uct  of  the  company’s  own  mines.  Ores 
received  include  both  oxides  and  sul¬ 
phides.  The  latter  and  concentrates  are 
mixed  with  the  fine  oxides  so  as  to 
bring  the  sulphur  content  down  to  ap¬ 
proximately  8^  per  cent,  and  the  re¬ 
sulting  mixes  are  crushed  and  sintered. 
Standard  Dwight-Lloyd  machines  are 
used  for  this  work.  Originally  they 
were  fired  from  coke  furnaces,  located 


ber  consists  of  a  small  refractory-lined 
steel  box  18  in.  wide  and  12  in.  deep, 
which  extends  across  the  width  of  the 
machine.  This  is  inverted  so  that  the 
heat  from  the  gas  burners  is  deflected 
down  on  the  charge.  This  chamber  is 
the  same  as  the  one  in  which  oil  was 
burned.  When  gas  was  substituted  for 
the  latter,  the  only  modifications  found 
necessary  were  a  small  reduction  in  the 
size  of  the  flues  and  a  lowering  of  the 
reverberatory  arches.  Heat  transfer  is 
augmented  by  the  refractory  material 
becoming  incandescent  and  radiating  the 
heat.  The  sinter  is  of  the  following 
composition:  Insoluble,  20  per  cent; 


Bullion  -  softening 
furnace,  showing 
gas  burners 


about  1  per  cent  silver  and  gold  mixed. 
There  are  four  200-ton  blast  furnaces, 
which  are  coke-fired.  In  some  smelters, 
experiments  are  being  carried  on  with 
gas  as  a  supplementary  fuel  and  with  an 
idea  of  lowering  fuel  costs  by  cutting 
coke  consumption  to  the  theoretical 
minimum.  Gas  burners  have  been 
placed  betw'een  the  tuyeres,  and  a  large 
saving  in  coke  is  expected. 

The  Monterrey  plant  has  six  75-ton 
storage  or  premelting  kettles.  Each  sets 
in  a  brick  and  refractory  furnace,  12  ft. 
in  diameter  and  20  ft.  high,  and  is  fired 
with  a  single  gas  burner,  located  about 
3  ft.  above  the  furnace  floor  level  and 
firing  tangentially  to  the  inner  wall. 
The  bullion  is  kept  at  about  750  deg.  F., 
and  what  little  copper  it  contains  is  re¬ 
moved  in  the  dross.  The  cleaned  lead 
is  sampled  and  then  pumped  to  the 
softening  or  reverberatory  furnaces. 

The  reverberatories  are  four  in  num¬ 
ber  and  of  150  tons’  capacity  each.  They 
are  33  ft.  long,  15  ft.  wide  and  2  ft.  deep. 
Hearths  and  walls  are  of  refractory 
blocks,  suitably  stayed  ahd  water-cooled. 
Each  furnace  is  fired  at  the  charging  end 
with  two  gas  burners.  The  charging 
pipes  from  the  kettles  enter  the  furnace 
through  -small  holes  in  the  end,  one  on 
each  side  of  the  two  burners,  which  are 
centered.  The  arsenic  and  antimony 
are  skimmed  ofif,  the  skim  being  subse¬ 
quently  treated  in  another  reverbera¬ 
tory  to  recover  the  contained  lead  and 
silver.  Another  treatment  in  a  blast 
furnace  yields  antimonial  lead. 

Softened  bullion,  containing  only  sil¬ 
ver,  gold  and  lead,  is  now  tapped  off 
into  six  mechanically  agitated  desilver¬ 
izing  kettles,  which  are  similarly  fired 
with  gas.  Zinc  is  added  to  desilverize 


iron,  20 ;  lime,  10 ;  lead,  30 ;  zinc,  8 ;  sul¬ 
phur,  2;  and  some  gold  and  silver. 

Blast-furnace  charges  are  made  up 
from  this  product  and  the  coarse  oxide 
ores,  together  with  the  proper  amounts 
of  flux  when  necessary.  The  resulting 
bullion  runs  95  to  96  per  cent  lead  and 


the  lead,  and  the  resulting  dross 
skimmed  into  a  Howard  press.  Excess 
zinc  is  added  after  pressing  off  the  rich 
crust,  to  complete  the  desilverization. 

The  desilverized  lead,  containing  i 
per  cent  of  zinc,  is  pumped  into  another 
series  of  kettles,  similarly  fired  with 
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natural  gas,  in  which  the  zinc  is  re¬ 
moved  by  the  Harris  process.  Then  the 
lead,  fully  refined,  is  pumped  into  a 
molding  kettle,  where  it  is  kept  hot  with 
gas  burners  while  being  cast  into  100-lb. 
pigs  for  shipment.  The  caustic  soda 
containing  zinc  is  granulated  in  water 
and  the  soda  solution  removed  from  the 
zinc  oxide  precipitate  in  an  Oliver  filter. 
Then  the  soda  solution  is  evaporated  in 
three  open  pots  or  kettles,  gas-fired  like 
the  others. 

Zinc  present  in  the  first  crust  pro¬ 
duced  in  desilverizing  is  now  distilled 
in  ten  Faber-DuFour  tilting  furnaces  of 
1,500-lb.  capacity  each.  Each  furnace, 
which  is  of  brick  and  refractory  con¬ 
struction,  is  fired  with  one  gas  burner 
with  two  outlets  for  the  flame,  the  re¬ 
torts  being  kept  at  a  temperature  of  from 
2,100  to  2,500  deg.  F.  The  resulting 
high-grade  silver,  gold,  lead  alloy  re¬ 
maining  in  the  retorts  is  transferred 
molten  to  a  6xl0-ft.  reverberatory 
furnace  fired  with  two  gas  burners. 
High-grade  cyanide  precipitate  and 
other  material  rich  in  silver  and  gold 
are  added  further  to  enrich  the  alloy. 
This  product  is  then  cupelled  on  a 
hearth  consisting  of  a  cast-iron  pan 
lined  with  a  suitable  monolithic  refrac¬ 
tory.  Heat  is  supplied  to  each  cupel  by 
a  single  gas  burner.  The  resulting  dore 
is  refined  electrolytically. 


l>\vii;lit-I:.ioyd  sintering  machine  at 
Monterrey  smelter.  Gas  burner  on 
new  muffle  Just  back  of  old  firebox. 


The  power  plant  contains  three  Walsh 
&  Weidner  boilers,  of  250  hp.  each, 
which  are  operated  under  220-lb.  pres¬ 
sure.  These  have  been  progressively 
equipped  for  burning  coal,  pulverized 
coal,  oil,  and  finally  gas,  the  latter  prov¬ 
ing  the  best  and  most  economical.  Elach 
is  provided  with  three  gas  burners.  The 


furnace  floors  are  laid  on  steel  I-beams 
leaving  a  12-in.  space  below.  Air  for 
combustion  at  the  burners  is  drawn 
through  this  space,  where  it  is  preheated, 
which  produces  still  further  economies. 
The  steam  is  used  to  operate  two  tur¬ 
bines  and  two  steam  engines  which  in 
turn  operate  generators  and  blowers  to 
furnish  blast  for  the  furnaces. 

As  for  economies  resulting  from  the 
adoption  of  natural  gas  as  fuel,  the  plant 
superintendent  says  a  saving  of  10  to  20 
per  cent  was  noted  immediately  after 
the  gas  system  was  installed,  and  that 
under  equal  conditions  of  cost  the  com¬ 
pany  would  prefer  gas  to  any  other 
fuel,  because  of  its  greater  cleanliness, 
convenience,  and  ease  of  handling. 
However,  specific  figures  cannot  be 
given,  because  the  decline  in  value  of 
the  Mexican  peso,  as  compared  with  the 
dollar,  has  made  costs  figured  on  the 
dollar  basis  out  of  proportion  with  those 
of  previous  years  in  which  oil  and  coal 
were  used.  Moreover,  this  drop  in  ex¬ 
change  has  so  lowered  the  price  of  oil, 
coal,  and  gas  that  it  is  doubtful  if  any 
great  difference  in  costs  would  be 
found,  were  the  value  of  the  fuel  figured 
on  a  basis  of  the  cost  per  B.t.u. 

George  H.  Harbordt  is  general  man¬ 
ager  of  the  Penoles  company  and  U.  H. 
Berthier  superintendent  of  the  Monter¬ 
rey  plant. 


Moose  Mountain — A  Canadian  Iron  Resource 


The  Moose  Mountain-Wanapitei  district, 
which  has  recently  been  described  by 
L.  F.  Prindle,  in  the  1932  report  of  the 
Ontario  Department  of  Mines,  lies  about 
20  miles  north  of  Sudbury,  Ont.  The 
geologic  formations  in  it  include  rocks 
of  Keviipenawan,  Huronian,  and  Kee- 
w'atin  age,  also  dikes  of  possibly 
Matchewan  and  Algoman  age,  and,  in 
places.  Quaternary  surface  deposits, 
such  as  recent  river  and  lake  sands  and 
muds  and  Pleistocene  glacial  boulder  till 
and  gravels.  Gold  and  low-grade  iron 
ores  occur.  The  principal  gold  pros¬ 
pects  are  in  Parkin  and  Kitchener  town¬ 
ships,  the  known  deposits  being  confined 
to  the  vicinity  of  Keweenawan  diabase 
bodies.  They  occur  ( 1 )  in  quartz- 
carbonate  veins  occupying  shear  zones 
that  intersect  diabase  dikes;  (2)  in 
quartz-carbonate  veins  occurring  along 
shear  zones  in  sediments  or  greenstones ; 
and  (3)  in  brecciated  sedimentary  rocks 
traversed  by  narrow  quartz  veins.  A 
sample  from  a  property  on  the  boundary 
between  Hutton  and  Kitchener  town¬ 
ships  showed  0.25  per  cent  nickel. 

The  iron  ore  is  in  Hutton  Township, 
where  the  Moose  Mountain  iron  mine 
is  located.  Presence  of  magnetic  iron  had 
been  known  in  the  vicinity  of  Roberts 
River  for  many  years  prior  to  1901, 
when  development  was  begun  by  John 


W.  Gates  and  associates.  First  ship¬ 
ments  were  made  in  1908,  after  a  small 
crushing  plant  had  been  installed.  In 
1912,  a  Grondal  concentration  and 
briqueting  plant  of  800  tons’  capacity 
per  24  hr.  was  erected.  Up  to  the  end 
of  1914,  concentrate  shipped  totaled 
323,049  tons.  In  1918  and  1919,  ship¬ 
ments  of  briquettes  totaled  92,390  tons. 
Mine  and  mill  were  closed  in  1920. 
About  three  years  later  the  plant  was 
dismantled  and  the  mine  shut  down. 

The  concentrations  of  magnetite  occur 
in  lenticular  bodies  of  iron  formation 
lying  within  and  along  the  strike  of  the 
Keewatin  greenstones.  These  bodies 
are  from  300  to  4,000  ft.  long  and  150 
ft.  wide  on  the  average.  Possibly  the 
iron-bearing  rocks  are  remnants  of  a 
single  formation,  although  they  occur 
at  several  horizons.  The  ore  produced 
at  the  outset  consisted  of  relatively  mas¬ 
sive,  coarse-grained  magnetite  inter- 
grown  with  recrystallized  greenstone, 
which,  after  crushing  and  cobbing,  gave 
a  product  containing  about  55  per  cent 
iron  and  less  than  14  per  cent  silica,  but 
with  a  large  percentage  of  fines.  Later, 
work  was  shifted  to  another  orebody, 
and  a  new  mill  erected  to  treat  the  new 
ore  as  well  as  the  fines  from  the  other 
ore.  According  to  company  officials,  re¬ 


sults  indicated  that  the  new  ore,  con-  t 
taining  33.7  per  cent  iron  on  the  aver-  i 
age,  would  yield  1  ton  of  concentrate  W 
from  every  2.31  tons  of  ore  when  ground  | 
to  90  per  cent  minus  200  mesh.  The  | 
resulting  concentrate  is  said  to  have  f 
averaged  about  69  per  cent  iron,  about  i 
0.01  per  cent  phosphorus,  and  less  than  | 
6  per  cent  silica.  It  was  found,  further-  | 
more,  that  to  keep  the  iron  content  f 
above  69  per  cent,  at  least  85  per  cent  | 
of  the  concentrate  must  pass  200  mesh.  | 
The  phosphorus  is  said  to  decrease  di-  v 
rectly  with  the  increase  in  the  iron.  [ 
Officials  of  the  company  claim  that  with  . 
improvements  in  mill  design  and  equip-  ' 
ment  a  product  ranging  from  64  per 
cent  ir6n  and  0.016  per 'cent  phosphorus 
to  69  i>er  cent  iron  and  less  than  0.012  * 
per  cent  phosphorus  can  be  made. 

Tests  are  said  to  have  shown  that  the  p 
concentrate  will  yield  a  sinter  that  meets  : 
blast-furnace  requirements,  and  costs  I 
less  to  make  than  do  briquettes.  Accord-  I 
ing  to  officials  of  Moose  Mountain,  Ltd.,  | 
positive  ore  above  1,150-ft.  elevation  is  | 
5,888,850  tons,  and  between  elevations  | 
1,150  and  1,000  ft.,  12,930,965  tons.  ^ 
Average  analysis  is  33.5  per  cent  solu- 
ble  iron,  35.6  per  cent  total  iron,  and 
0.079  per  cent  phosphorus.  Total  re¬ 
serves,  including  probable  and  possible 
ore,  are  put  at  over  93,630,000  tons. 
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Mechanical  Cobbing 


Of  Chrysotile  Asbestos 


Walter  A*  RuKeyser 


The  two  major  types  of  occurrence  of 
chrysotile  asbestos  are  (1)  deposits  de¬ 
rived  from  peridotite-pyroxenite  and 
(2)  those  derived  from  limestone  (dolo¬ 
mite)  intruded  by  diabase.  The  first 
type  is  the  source  of  the  bulk  of  com¬ 
mercial  asbestos,  which  is  produced  in 
Quebec,  Vermont,  the  Urals,  and  Rho¬ 
desia.  From  the  second  type  is  derived 
the  important  long-fiber,  iron-free  prod¬ 
uct  of  Arizona,  Minusinsk  (Siberia), 
and  Carolina  (South  Africa )l.  In  both 
types  the  first  product  of  mineralization 
is  serpentine.  From  this,  in  situ,  by 
simply  the  addition  of  water  of  crystal¬ 
lization,  is  derived  the  chrysotile.  Thus 
the  amorphous  serpentine  is  practically 
always  the  surrounding  gangfue  from 
which  the  valuable  asbestos  must  be 
freed  in  the  commercial  exploitation  of 
either  type  of  deposit. 

Inasmuch  as  the  specific  gravity  of 
the  asbestos  is  for  all  practical  pur¬ 
poses  the  same  as  that  of  the  serpentine 
inclosing  it,  this  physical  property  can¬ 
not  be  utilized  in  any  separation  proc¬ 
ess.  Likewise,  as  the  chemical  com¬ 
position  of  the  two  minerals  differs 
practically  only  in  the  water  content,  no 
method  of  commercial  extraction  is  sug¬ 
gested  by  that  property.  So,  in  the  past, 
the  technique  which  has  been  involved 
in  the  milling  of  asbestos  rock  utilizes 
the  fact  that  the  asbestos  is  amenable 
to  fiberization,  whereas  the  serpentine  is 
not.  This,  in  effect,  is  simply  lighten¬ 
ing  the  specific  gravity  of  the  asbestos 
by  “beating”  air  into  it,  or  increasing 
its  volume  in  relation  to  the  dense,  mas¬ 
sive,  crude  form  in  which  it  occurs  in 
the  veins.  The  asbestos,  thus  fiberized, 
can  be  separated  from  the  gangue  by 
air  suction  (the  method  by  which  the 
bulk  of  the  commercial  production  has 
been  effected),  or  by  tabling,  or  by 
some  such  wet  process  where  the  fluid 
is  water  instead  of  air.  The  wet  process 
has  not  passed  the  laboratory  stage  to 
my  knowledge. 

The  disadvantages  of  air-suction  sepa¬ 
ration,  utilized  first,  and  in  all  the  mills 
in  Quebec,  are  many,  to  wit:  (1)  The 
crude  grades,  which  are  de"i  ed  with  a 
minimum  of  fiberization,  lave  to  be 
hand-cobbed  from  the  rock  before  mill¬ 
ing.  The  effect  of  this  on  the  cost  of 
large-scale  mining  operations  is  obvious. 
(2)  The  mill  feed  must  be  practically 
bone  dry.  (3)  Special  types  of  fine- 
grinding  machines  had  to  be  developed 
to  fiberize  the  asbestos  during  the  com¬ 
minution  of  the  rock  particles.  (4)  The 
longer  the  fiber  the  greater  the  com¬ 


mercial  value.  Since  the  standard  prac¬ 
tice  involves  dry  milling,  a  serious 
breaking  down  of  fiber-length  results 
during  the  fine-crushing  stages  required 
to  liberate  the  asbestos  from  the  gangue, 
at  the  same  time  fiberizing  it  sufficiently 
to  make  it  amenable  to  the  air-suction. 
(5)  The  dust  problem  thus  becomes  a 
serious  one,  and  results  not  only  in  in¬ 
creased  plant  cost,  if  the  health  of  the 
workmen  is  to  be  considered,  but  also  in 
the  necessity  of  cleaning  and  recleaning 
stages  in  the  flowsheet  to  rid  the  fiber 
from  dust  and  rock  particles  beaten  into 
it  during  the  “opening-up”  process.  (6) 
Maintenance  and  energy  costs  are  rela¬ 
tively  high.  (7)  A  great  amount  of 
headroom  is  required. 

These  considerations  led  me  several 
years  ago  into  a  study  of  some  other 
property  of  asbestos  that  might  possibly 
be  utilized  in  its  separation  from  the 
gangue,  the  primary  objective  at  that 
time  being  to  devise  some  mechanical 
method  for  the  cobbing  out  of  the  crude 
grades.  A  study  of  hand  cobbing 
showed  that  the  impact  of  the  hammer 
actually  exerted  a  straight  squeeze  that 
resulted  in  the  splintering  of  the  rock 
while  merely  flattening  the  asbestos 
fibers  somewhat.  An  obvious  conclu¬ 
sion  was  that  the  process  of  hand  cob¬ 
bing  and  hand  cleaning  of  the  crudes  in 
reality  utilized  the  following  cardinal 
difference  between  the  gangue  and  the 
asbestos:  the  former  is  extremely  fri¬ 
able,  whereas  the  latter  has  a  high  ten¬ 
sile  strength.  Two  necessary  features 
of  any  mechanical  separation  process 
that  was  to  utilize  this  difference  in 
properties  soon  became  apparent.  First, 
that  method  of  crushing  which  would 
result  in  a  minimum  of  fiberization  and 
most  nearly  approximate  a  straight 
squeeze  action  must  be  used.  Second, 
inasmuch  as  the  value  of  the  asbestos 
depended  upon  fiber  length — that  is,  its 
longest  dimension  irrespective  of  the 
cross-section  of  the  rod-like  masses  or 
“bundles” — all  types  of  screens  then  in 
vogue  would  up-end  the  fiber  masses, 
discarding  them  along  with  the  gangue, 
according  to  cross-section  area  and  not 
according  to  length.  The  so-called  Ru¬ 
Keyser  process  thus  resulted,  which  is 
covered  by  U.  S.  Patent  No.  1,875,890 
(Sept.,  1932),  protecting  the  entire 
method;  similar  protection  is  also  pro¬ 
vided  in  Canadian  patents  granted  in 
December,  1932.  (Additional  patents 
are  pending  in  all  asbestos-producting 
countries.) 

Rolls,  with  the  shells  running  at  the 
same  speed,  were  found  to  produce  the 
crushing  action  most  desired,  with  a 


minimum  of  attrition  and  negligible 
fiberization  of  the  asbestos.  The  rock, 
being  friable,  is  reduced  to  sand.  The 
asbestos,  having  tensile  strength,  comes 
through  the  rolls  unbroken,  with  the 
formerly  adhering  gangue  particles,  for 
all  practical  purposes,  completely  broken 
away.  Rolls  are  thus  an  integral  part  of 
the  process,  and  their  inclusion  in  the 
flowsheet  is  an  essential  part  of  the 
patent.  The  screen  motion  which  was 
developed  permits  the  asbestos  at  all 
times  to  lie  flat  on  the  screening  surface 
and/or  in  parallel  planes  to  it.  That 
means,  in  other  words,  that  the  asbestos 
does  not  up-end  and  can  be  graded  ac¬ 
cording  to  fiber  length.  The  process 
thus  accomplishes  a  separation,  a  clean¬ 
ing,  and  a  grading  operation  all  in  one 
step,  as  contrasted  to  many  stages  in  the 
so-called  standard  Canadian  technique. 
The  results  noted  are  accomplished  by  a 
head  motion  different  from  the  known 
types  of  asbestos  screens  formerly  on 
the  market.  The  horizontal  movement  of 
the  screen  surface  is  not  effected  in  the 
usual  manner  through  an  eccentric 
movement,  but  is  brought  about  by  the 
action  of  a  horn  cam  that  operates 
through  a  series  of  levers,  only  60  to  75 
r.p.m.  being  required.  The  fact  that  the 
screen  surface  is  inclined  against  the 
direction  of  flow,  coupled  with  the  fur¬ 
ther  fact  that  its  forward  motion  is 
stopped  suddenly  by  the  impact  of  its 
block  against  a  bumper,  gives  the  rock 
its  flow  along  the  screen  surface  en¬ 
tirely  by  inertia.  The  asbestos,  after 
crushing  by  rolls  that  have  reduced  the 
inclosing  rock  to  sand,  flows  up  along 
the  screen  to  the  discharge  end.  This 
flow  is  accomplished  by  what  is  com¬ 
monly  called  “momentum.”  The  as¬ 
bestos  always  remains  flat  on  the  screen 
or  in  planes  parallel  to  it.  On  the  re¬ 
turn  motion,  the  screen  surface  falls 
away  from  the  mass  of  material  on  it, 
providing  greater  capacity,  yet  in  no 
way  permitting  the  asbestos  to  up-end. 
The  load  thus  progresses  forward  on 
the  screen  and  remains  practically  in 
one  plane.  The  screen  surface  coming 
up  to  meet  the  load  accomplishes  the 
screening  out  of  the  sand  at  the  head 
end,  and  the  grading  of  the  cleaned 
asbestos  in  the  middle  sections  and  over 
the  discharge  end.  Then  the  screen  sur¬ 
face  falls  away  again  from  the  load  after 
it  has  progressed  along  and  on  the 
screen  by  inertia  after  the  bump.  The 
screen  is  shown  in  one  of  the  accom¬ 
panying  illustrations. 

The  first  commercial  installation  of 
the  process  was  in  the  mill  of  the  Regal 
Asbestos  Mines,  Inc.,  52  miles  from 
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Rice,  Ariz.,  in  the  Globe-Salt  River  val-  during  the  mill  operations  that  I  wit- 
ley  district.  This  plant,  which  I  designed  nessed  from  March  to  June,  1929. 
and  supervised  during  construction,  was  A  surprising  amount  of  No.  1  and 
started  in  the  late  fall  of  1928,  test  runs  No.  2  crude  resulted  from  this  rework¬ 
being  made  during  February  and  March,  ing  of  the  dumps  through  the  mill.  One 
1929.  The  accompanying  flowsheet  reason  for  this  yield  of  grades  sup- 
shows  the  adaptation  of  the  process,  posedly  already  robbed  from  the  ore  by 
The  mill  was  originally  built  to  rework  hand-cobbing  is  the  fact  that  so  many 
an  accumulation  of  material  on  the  mine  of  the  veins  are  wedge-shaped,  tapering 
dumps  from  which  most  of  the  No.  1  from  a  fraction  of  an  inch  in  thickness 
and  No.  2  crude,  particularly  the  softer,  at  one  end  up  to  one  and  a  half  or  two 
more-silky  fiber,  had  already  been  inches  for  No  1  crude  at  the  other, 
cobbed  by  hand  over  a  period  of  almost  To  hand-cob  such  wedge-shaped  veins 
ten  years.  Inasmuch  as  the  rainy  sea-  would  be  exceedingly  difficult,  if  not,  in 
son  in  that  section  of  Arizona  lasts  a  practical  sense,  impossible.  Further- 
about  two  months  in  the  winter,  and  as  more,  as  this  work  is  nearly  always 
the  process  in  question  does  not  have  to  done  on  a  contract,  poundage  basis,  the 
have  bone-dry  feed,  no  dryer  installa-  men  would  throw  out  such  material  in 
tion  was  necessary.  Furthermore,  the  favor  of  ore-bearing  veins  more  easily 
rock  taken  direct  from  underground  in  won.  This  indicates  another  and  ex- 
the  mine  was  dry,  permitting  the  mill  tremely  important  advantage  to  the 
operation  to  utilize  such  material  during  process  of  mechanical  cobbing.  From 
the  rainy  season.  full-sized  tests  run  at  the  James’  Labor- 

Arizona  asbestos  deposits,  as  exem-  atories,  in  Newark,  N.  J.,  where  the 
plified  at  the  Regal  mine,  occur  in  lime-  mechanical  features  of  the  screen  itself 
stone-dolomite  strata  that  have  a  dip  of  were  developed,  a  conclusion  reached 
but  5  deg.  from  the  horizontal.  In  the  during  the  working  out  of  the  flowsheet 
major  producing  horizon  are  two  bands  for  the  mill  was  that  extraction  of 
of  serpentine,  each  of  which  varies  in  grades  of  asbestos  shorter  than  crudes 
thickness  from  a  fraction  of  an  inch  to  Nos.  1,  2,  and  3  would  be  commercially  first  and  uppermost  trommel  bearing  the 
a  maximum  of  3  ft.  They  are  separated  feasible.  Then,  too,  a  certain  amount  largest  openings  and  producing  the 
by  an  average  of  4  ft.  of  extremely  hard,  of  fiberization  was  effected  in  the  longest  fiber.  The  final  “throughs”  from 
compact,  dense  limestone,  which  grades  coarse-crushing  stages.  Inasmuch  as  the  fourth  and  last  trommels  were  ulti- 
locally  into  dolomite.  A  combination  of  the  process  under  consideration  was  so  mately  run  over  a  Colorado  Iron  Works 
the  longwall  and  room-and-pillar  meth-  radically  new  and  different,  the  original  impact  screen  (borrowed  from  another 

plan  had  called  for  a  mill  along  strictly  operation  and  not  shown  on  the  flow- 
conventional,  Canadian  lines.  But,  owing  sheet),  which  produced  an  excellent 
to  the  results  of  the  preliminary  tests  paper  stock,  the  rejects  being  run  to 
made  on  ore  shipped  from  Arizona,  a  waste.  Definite  proof  was  thus  obtained 
decision  was  made  to  replace  the  that  by  accomplishing  what  fiberization 
“jumbos”  originally  intended  for  the  must  result  during  coarse-crushing  by 
tail  end  of  the  mill  by  rolls,  and  a  re-  means  of  jaw  crushers,  and  that  by  elim- 
design  of  the  flowsheet  was  made  to  inating  the  attrition  required  by  the 
include  the  RuKeyser  process  in  con-  fine-grinding  stages  in  the  standard 
junction  with  air  suction.  The  results  Canadian  technique,  the  asbestos  could 
of  actual  full-scale  operation  of  the  mill  be  sucked  into  a  primary  collector  and 
were  reveletory  and  brought  to  light  then  graded  without  further  cleaning 
additional  advantages  which  were  not  at  and  recleaning.  When  the  proper 
first  suspected.  screen  sizes  were  finally  determined  by 

In  the  first  place,  the  fiberized  mate-  experimentation,  the  “drops”  from  all 
rial  sucked  up  into  the  collector  by  the  grades  rarely  exceeded  one  ounce,  and 
fan  constituted  seldom  more  than  20  per  the  No.  1  spinning  fiber,  which  ran  as 
cent  of  the  total  product.  This  “opened”  high  as  10  oz.  on  the  first  box  of  the 
material,  having  been  fluffed  up  entirely  standard  Thetford  testing  screen,  nearly 
by  the  action  of  jaw  crushers,  showed  a  constituted,  for  practical  purposes,  an 
minimum  of  attrition  and  a  minimum  opened  crude. 

of  breaking  down  of  fiber  length.  Sec-  Coming  now  to  the  lower  part  of  the 
ond,  as  this  material  was  run  over  the  flowsheet,  the  first  set  of  rolls  was  ad- 
first  standard  Thetford-type  shaking  justed  to  produce  a  i-in.  discharge, 
5^  screen  tables  equipped  with  suction  which  constituted  the  feed  to  the  second 
hoods,  along  with  rock  of  1-in.  size,  stage  of  standard  Thetford-type  screen- 
the  collector  being  directly  adjacent  and  ing.  Little  fiber  was  picked  off  of  this 
on  the  same  level  as  these  two  tables,  table  by  the  suction  hoods.  Oversize 
little  energy  was  required  by  the  suction  from  this  shaking  table  went  to  the  sec- 
fan.  Third,  and  this  appears  to  me  to  ond  stage  of  rolls,  which  were  set  close, 
ods  of  mining  is  used.  Only  the  ser-  be  most  important,  the  material  collected  Discharge  from  this  second  and  last  set 
j>entine  bearing  the  asbestos  veins  is  by  the  fan  was  practically  free  of  grit  of  rolls  constituted  the  feed  to  the  spe- 
sent  to  the  mill,  the  dry  rock  being  used  and  dust.  cial  screen  already  mentioned  as  being 

as  backfill.  The  percentage  content  of  As  can  be  seen  from  the  flowsheet,  the  an  integral  part  of  the  patented  process, 
valuable  mineral  varies  considerably,  an  asbestos  ran  by  gravity  directly  from  The  first  section  of  this  screen  at  the 
average  of  10  per  cent  being  a  conserv-  the  collector  through  a  series  of  four  feed  end  being  of  smallest  opening, 
ative  estimate  of  the  result  of  past  oper-  trommels.  These  were  of  slow  speed  eliminated  more  than  80  per  cent  of  the 
ations.  The  dump  material,  which  had  (12  to  16  r.p.m.),  not  of  special  con-  gangue,  which,  after  passing  through 
already  been  hand-cobbed,  yielded  about  struction  (standard  Allis-Chalmers),  but  the  second  rolls,  was  96  per  cent  minus 
7  per  cent  additional  fiber  of  all  grades  so  arranged  that  the  oversize  of  each  6  mesh  material.  The  next  section  of 
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Flowsheet  of  the  mill  of  the  Regal 
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the  screen  toward  the  discharge  end 
had  surface  of  larger  opening,  and  pro¬ 
duced  a  middling  material  constituting 
the  remainder  of  the  gangue.  Sand  from 
the  discharge  end  was  free  of  asbestos 
longer  than  “cement”  or  possibly  than 
a  poor  paper  stock,  and,  when  separated 
out  by  hand,  gave  no  test  on  the  stand¬ 
ard  testing  machine,  because  of  its  un- 
fiberized  state.  The  middlings  section 
was  later  split  in  half,  the  discharge 
from  the  first  and  smaller  openings  hav¬ 
ing  no  commercial  value  at  that  time  in 
Arizona,  though,  were  the  process  in¬ 
stalled,  say,  in  Canada,  this  material 
would  be  excellent  “jumbo”  feed  for  the 
production  of  some  paper  and  cement 
stock,  in  addition  to  that  produced  from 
the  head  end  of  the  mill  through  the 
suction  system.  The  latter  half  of  the 
middlings  were  rerun  for  such  few 
“rods”  of  No.  3  crude  as  still  remained. 
After  passing  this  section  of  the  screen, 
the  load  was  entirely  freed  of  gangue; 
the  No.  3  crude  fell  through  the  next 
section,  the  No.  2  through  the  last;  and 
the  No.  1  passed  over  the  end  as  over¬ 
size.  After  the  usual  experimentation 
with  screen  sizes,  a  perfectly  clean  No. 
3  was  produced,  with  no  practical  loss 
of  any  valuable  fibei;  through  the  mid¬ 
dling  sections.  The  No.  2  and  No.  1 
grades  were  entirely  clean,  no  rock  par¬ 
ticles  were  left  adhering  to  the  asbestos, 
and  the  material  was  graded  as  to  length 
within  limits  not  feasible  by  hand 
methods. 


Operation  of  this  mill,  as  was  sub¬ 
stantiated  by  commercial-scale  tests 
when  the  process  was  installed  in  one 
of  the  Soviet  mills  in  the  Urals  in  1930, 
demonstrated  that :  ( 1 )  Run-of-mine 

rock  crushed  by  easy  stages  (reduction 
of  not  over  3  to  1  in  any  one  stage)  in 
jaw  crushers  to  a  size  suitable  for  roll- 
feed  produced  fiberized  asbestos  with 
the  least  resultant  breaking  down  of 
values  owing  to  attrition.  (2)  This 
fiberized  material  could  be  passed  im¬ 
mediately  from  primary  collectors  to 
graders  of  the  type  mentioned  to  pro¬ 
duce  a  clean,  finished  product  without 
cleaning  or  recleaning  stages.  (3) 
“Crudes,”  as  such,  are  produced  cleaner 
and  graded  better  than  by  hand- 
cobbing  and  by  a  100  per  cent  mechani¬ 
cal  process.  (4)  The  addition  of  suction 
to  the  screen  used  in  the  process  in¬ 
creases  the  screen’s  capacity  and  im¬ 
proves  the  product.  (5)  This  so- 
called  RuKeyser  process  can  be  used 
in  itself,  without  suction,  to  pro¬ 
duce  all  crude,  spinning,  and  possibly 
shingle  grades.  (6)  The  rejects  from 
this  screen  can,  if  desired,  then  be  fed 
to  a  “jumbo,”  or  similar  machine,  dis¬ 
charging  onto  the  standard  type  of 
shaking-screen  table  equipped  with  suc¬ 
tion  to  produce  paper  stocks  and  shorts. 
As  the  rock  is  already  crushed,  the 
work  done  by  the  “jumho”  would  con¬ 
sist  primarily  and  merely  in  the  fiberi- 
zation  of  the  shorts  to  permit  separation 
by  air  suction.  (7)  The  use  of  this 
process  produces  asbestos  of  which  the 
degree  of  fiberization  is  always  under 


control.  Remembering  that  the  buyer 
of  crude  asbestos  for  spinning  purposes 
must  clean  his  hand-cobbed  crudes 
under  “chasers”  (a  “chaser”  being  a 
Chilean  type  of  mill),  which  operation 
results  in  a  real  loss  to  him  in  the  dol¬ 
lars  and  cents  represented  by  the  rock 
still  adhering  to  the,  by  necessity,  im¬ 
perfectly  cleaned  hand-cobbed  material, 
and  then  must  open  this  fiber  after  he 
has  “chased”  it,  to  provide  feed  for  the 
carding  machines,  the  advantages  of  the 
mechanically  cobbed  material  become 
obvious.  Certain  sales  were  made  at  a 
substantial  premium  over  the  “hand- 
cobbed,”  owing  to  lesser  or  no  loss  in 
the  subsequent  manufacturing  opera¬ 
tions.  Should  “crudish”  fiber,  as  de¬ 
sired  by  some  markets,  be  the  objective, 
this  advantage  in  the  use  of  this  process 
over  the  Canadian  technique  is  empha¬ 
sized.  If  opened  material  is  desired,  the 
asbestos,  after  separation  and  no  longer 
in  contact  with  the  rock  particles  pro¬ 
ducing  attrition,  can  be  opened  by  one 
simple  additional  stage  in  the  flowsheet 
to  any  degree  desired  and  under  full 
control  of  the  operator.  (8)  The  con¬ 
nected  motor  horsepower  load  of  this 
mill,  including  the  suction  system,  was 
about  S  hp.  per  ton  of  rock,  20-hr.  ca¬ 
pacity.  This  compares  with  more  than 
twice  that  figure  in  one  of  the  newest 
Canadian  mills,  despite  its  tremendously 
larger  capacity,  which  should  bring 
down  the  relative  horsepower  per  ton- 
rock  capacity. 


Pump  Repair  Innovation 

Loose  diffusion  rings,  resulting  in 
decreased  pump  efficiency,  are  often 
a  troublesome  development  in  the  opera¬ 
tion  of  centrifugal  pumps.  Generally, 
this  condition  is  caused  by  the  ring 
being  pressed  into  the  recess  in  the 
pump  chamber,  which,  in  time,  becomes 
worn  and  pitted,  as  illustrated  in  Fig.  1. 
1  he  conventional  remedy  is  to  rectify 
the  worn  surface  in  a  lathe,  and  then  to 
provide  a  new  ring  with  a  diameter  to 
fit  the  new  dimensions. 

B.  Fisher,  master  mechanic  of  the 
Shattuck-Denn  Mining  Corporation,  at 
Bisbee,  Ariz.,  confronted  with  this  prob¬ 
lem  in  operating  a  Cameron  two-stage 
pump,  but  lacking  a  lathe  large  enough 
to  apply  the  aforedescribed  remedy, 
solved  the  difficulty  in  the  following 
manner :  The  loose  rings  were  removed, 
cleaned,  and  provided  with  four  set¬ 
screws,  as  indicated  in  Fig.  2.  Center¬ 
ing  and  adjusting  the  protruding  studs 
was  accomplished  by  filing  the  stud 
ends,  the  correct  measurements  being 
obtained  with  the  aid  of  the  homemade 
measuring  device  shown  in  Fig.  3.  This 
consists  of  two  carefully  turned  disks, 
which  fit  the  pump  chamber  bore,  and  a 
bar  with  an  adjustable  marker  at  one 


end.  Inspection  of  the  rings  after  they 
were  thus  adjusted  revealed  a  difference 
of  only  0.002  in. 


Handle  \ 
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Kyanite  in  Virginia 

The  greater  part  of  Bulletin  38  of  the 
Virginia  Geological  Survey,  University, 
Va.,  is  devoted  to  a  discussion  of  the 
geology  of  the  kyanite  belt  of  the  State, 
by  Anna  I.  Jonas,  the  economic  aspects 
of  the  mineral  being  treated  by  Joel  H. 
Watkins.  The  rocks  carrying  the  kyan¬ 
ite  occur  in  a  belt  of  Pre-Cambrian 
crystalline  schists  that  outcrop  in  the 
eastern  part  of  the  upland  region,  ex¬ 
tending  from  the  western  border  of  the 
coastal  plain  to  the  eastern  edge  of  the 
Blue  Ridge  province.  Within  the  area 
are  the  communities  of  Palmyra,  Co¬ 
lumbia,  Farmville,  and  Charlotte  Court 
House. 

■ 

A  Convenient  Conversion  Factor 

The  inch-millimeter  conversion  ratio  of 
25.4,  recommended  for  adoption  as  a 
national  standard  for  industrial  use  by 
a  general  conference  of  industry  held 
in  New  York  last  October  under  the 
auspices  of  the  American  Standards 
Association,  has  been  approved  as  an 
American  Standard  by  the  Association. 
The  standard  includes  conversion  tables 
and  recommendations  for  the  rounding 
of  converted  values. 
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Electrification  of  a  mine  often  involves  ment  building  at  the  St.  Louis  World’s  tain  the  production  schedule ;  to  retiniher 
related  changes  in  plant  layout  and  Fair.  To  permit  the  installation  in  it  the  shaft;  and  to  build  a  concrete  ore 
equipment  that  may  be  of  considerable  of  Allen  and  Garcia  overturning  cages  bin  and  erect  a  headframe.  For  the 
interest.  This  is  true  of  the  work  of  its  height  would  have  had  to  be  in-  sake  of  safety,  we  divided  operations 
electrifying  the  No.  6  mine  of  the  Des-  creased  and  the  structure  itself  rein-  as  follows :  day  shift  for  construction 
loge  Consolidated  Lead  Company,  at  forced.  After  careful  study  we  conclude  work,  evening  for  mine  operation,  and 
Desloge,  Mo.  Likewise  of  interest  are  that  a  new  ‘‘end-pull”  headframe  would  night  shift  for  retimbering, 
the  schemes  adopted  to  effect  necessary 
changes  at  least  cost  and  minimum  in¬ 
terruption  to  operation. 

Any  major  construction  program  such 
as  the  one  to  be  described  must  be  of 
sufficient  economic  importance  to  justify 
the  expenditure  of  the  large  sum  of 
money  involved.  In  this  case,  the  in¬ 
centive  was  an  anticipated  material  re¬ 
duction  in  operating  cost.  The  total 
estimated  saving  was  8.72c.  per  ton,  on 
which  figure  the  amortization  of  the 
expenditure  was  based.  The  actual  sav¬ 
ing  on  the  compressed-air  installation 
amounted  to  2.76c.  per  ton;  that  on  the 
hoisting  installation,  to  6.93c. 

Number  6  mine  is  about  4^  miles 
from  the  company’s  main  plant.  At  the 
latter,  in  1925,  the  hoisting  and  crush¬ 
ing  operations  for  two  other  mines. 

Nos.  3  and  4,  had  been  centralized  as 
a  first  step  in  electrification.  The  central 
crushing  plant  was  placed  at  No.  7 
shaft. 

The  ore  from  No.  6  was  delivered 
to  the  mill  in  40-ton  drop-bottom  and 
A-dump  cars  on  the  company’s  standard- 
gage  railroad.  That  subsequent  dis¬ 
cussion  may  be  understood,  the  reader 
should  note  that  in  centralizing  the 
hoisting  and  crushing,  the  cycle  of  could  be  done  without  interrupting  crete  ore  bin  was  started  by  shooting 
operation  provided  that  ore  from  Nos.  3  operations.  Although  a  new  structure  out  the  old  concrete  foundations  of  the 
and  4  mines  be  hoisted  and  crushed  on  would  probably  cost  about  $2,000  more  secondary  crusher  and  sufficient  rock  to 
day  shift  only;  and  that  from  No.  6  than  revamping  the  old,  this  was  out-  get  the  necessary  headroom  for  rock 
mine  be  hauled,  dumped,  and  crushed  on  weighed  by  the  fact  that  a  hoist  for  cars.  Fortunately,  we  had  room  to 
night  shift.  ‘‘end  pull”  would  cost  about  $2,500  less  build  a  new  bin  between  the  old  one 

Plant  layout  at  No.  6  mine  before  the  than  would  one  for  ‘‘front  pull”  posi-  and  the  shaft.  Save  for  the  chute  from 
work  of  electrification  was  started  is  tion,  which  would  otherwise  be  neces-  the  car  dump  to  the  old  bin,  there  were 
shown  in  Fig.  1.  The  new  layout  ap-  sary.  no  obstructions  to  give  trouble  in  con- 

pears  in  Fig.  2.  Besides  the  steam-  The  distance  between  guides  in  the  struction.  The  one  mentioned  was  easily 
driven  equipment  indicated  in  Fig.  1,  shaft  at  that  time  was  4  ft.  6  in.  and  taken  care  of  by  leaving  a  temporary 
we  had  drop-bottom  cages  which  landed  the  new  overturning  cages  to  be  used  opening  in  the  new  concrete  wall.  The 
on  chairs  in  the  headframe,  and  steam  required  a  clearance  of  4  ft.  7  in.  The  new  bin  was  of  200  tons’  capacity  and 
rams  to  push  off,  dump,  and  pull  back  old  guides  were  6x6  in.  and  of  oak,  and  had  three  discharge  chutes,  two  for  ore 
the  cars  on  the  cage.  The  rams  were  the  new  ones  would  have  to  be  6x10  in.  and  one  chute  for  waste.  Previously, 
actuated  by  steam  through  four-way  This  condition  was  met  by  installing  development  rock  had  been  dumped  in 
valve  control.  This  equipment  had  been  new  6x6-in.  pine  guides  and  later  nail-  with  ore,  which  lowered  the  grade 
installed  in  1910  to  replace  a  poor  type  ing  on  them  a  2x6-in.  plank  on  each  shipped.  The  bin  was  long  enough  to 
of  self-dumping  cage.  side,  when  making  the  change  from  old  permit  two  cars  to  be  loaded  at  one 

The  old  headframe  was  of  steel,  and  to  new  cages.  time  by  two  men. 

of  peculiar  construction,  having  been  From  the  foregoing,  one  may  readily  Erection  of  the  headframe  presented 
built — with  the  least  possible  changes —  see  that  we  had  three  programs  to  carry  difficulties,  particularly  in  dealing  with 
nut  of  roof  trusses  used  in  the  govern-  on  at  the  same  time,  namely;  to  main-  long  pieces  which  had  to  be  threaded 


old  and  new  head¬ 
frames  before  the 
former  was  dis¬ 
mantled.  .4180  eon- 
erete  work  of  new 
ore  bin. 
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through  the  old  structure.  All  members 
except  two  pieces  of  the  front  leg  and 
the  dump  plates  were  handled  by  rig¬ 
ging,  shown  in  Fig.  3,  which  was  set 
up  on  top  of  the  old  headframe.  The 
work  of  erection,  including  the  installa¬ 
tion  of  the  sheave  wheels,  was  ac¬ 
complished  without  interfering  with  pro¬ 
duction.  The  dump  plates  were  put  in, 
and  the  old  dumping  arrangement  was 
changed,  on  a  Sunday,  so  that  the  head- 
frame  might  be  ready  for  Monday 
evening  shift.  We  were  able  to  put  the 
fabricated  section  of  the  lower  front 

leg  in  place  with  a  locomotive  crane,  ment  end  to  take  air  from  the  basement 
For  the  upper  section  we  erected  a 

pole  on  the  upper  deck,  and  then  placed  down  moisture  in  the  air. 
the  section  on  skids  on  the  lower  sec¬ 
tion  and  pulled  it  up  to  place  by  a  rope 
from  the  crane.  A  photographic  re¬ 
production  shows  this  section  on  its 
way  to  the  top.  To  get  this  upper 
member  into  place  we  had  to  cut  one 
main  member  of  the  old  structure,  which 
was  repaired  immediately  thereafter. 

The  old  headframe  w’as  cut  up  with 
acetylene  torches  after  the  hoisting  had 
been  electrified,  the  lighter  pieces  be¬ 
ing  handled  with  a  hand  line  and  the 
heavy  ones  by  a  line  from  the  crane 
through  the  sheave  on  the  boom  used 
for  handling  the  hoisting  sheaves.  Most 
of  the  members  were  cut  to  the  correct 
length  for  use  in  fabricating  other 
structures.  It  is  interesting  to  note 
how  many  times  fabricated  structural 
steel  members  can  be  used  simply  by 
making  slight  changes  or  adding  addi¬ 
tional  pieces. 

The  roof  trusses  of  the  hoist  and 
compressor  building  had  also  come  from 
a  World’s  Fair  building  and  were 
first  used  as  trusses  for  the  old  crusher 
building  after  adding  an  A  section  on 
top  to  complete  the  change  to  a  one- 
quarter  pitch  roof  truss.  The  width  of 
the  crusher  building  was  35  ft.  That  to  take  care  of  the  boiler  make-up  and 
of  the  new  building  had  to  be  37  ft.  cooling  tower  losses.  The  water  for 
because  of  the  two  hoists.  To  get  the  the  compressor  had  about  10-ft  head 
extra  2  ft.  we  put  knee  braces  on  and  slight  discharge.  This  discharge 
the  inside  of  the  columns  to  support  the  went  to  a  storage  tank  in  the  basement, 
truss,  using  the  top  strut  as  a  purlin  from  which  it  was  pumped  to  the  cool- 
and  girt.  This  construction  makes  ing  tower  and  reservoir  tank.  The 
a  tighter  and  neater  connection  between  latter  w-as  a  5-ft.  drum  taken  from  a 
sides  and  roof  than  would  standard  Lyons  boiler,  one  end  being  cut  off  and 
construction.  the  other  set  in  concrete  to  seal  the 

Two  compressors,  each  of  1,300-cu.ft.  tube  holes.  The  cooling  tower,  shown 
capacity,  were  installed.  Under  the  floor  in  Fig.  4,  with  the  tank  consists  of 
between  them  was  a  large  air  duct,  at  4x4-in.  vertical  standards  bolted  to  the 
one  end  of  which  provision  had  been  drum  to  support  tiers  of  2x1 2-in.  boards, 
made  for  installing  air  filters  later.  A  cone-flared  to  catch  water  and  allow  air 
door  was  also  provided  on  the  base-  circulation.  Two  Marley  nozzles  are 
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Fig.  2  —  Layont  of 
No.  6  plant,  after 
riertriflcation. 
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used  to  spray  the  water  into  the  two 
when  it  was  raining,  which  would  cut  top  tiers,  and  the  cross  laths  in  each 
■  Two  42  in.  succeeding  tier  further  broke  up  the 
by  20-ft.  drums,  taken  from  a  discarded  water  for  cooling.  No.  1  compressor 
500-hp.  w'ater-tube  boiler,  served  as  re-  is  of  the  unloading  type,  running  at  full,^ 
ceivers.  A  patch  w'as  riveted  over  the  half,  or  no  load,  and  No.  2,  always- 
part  where  they  had  been  connected  to  carrying  full  load,  goes  on  and  off 

automatically,  depending  on  require¬ 
ments.  (A  description,  with  graphs 
-  ,  .  ,  —  -  :  covering  two  similar  compressor  instal- 

-  \  ■  I  lations  at  our  main  plant,  was  published 

Engineering  and  Mining  Journal  of 

The  hoist  installed  is  a  single  cylin- 
I  dro-conical  ^drum-type  ^  unit,  driven 

motor,  both  primary  and  secondary,  is 
^  of  the  automatic  contractor  type.  For 

.  safety,  besides  the  Lilly  control  and 
limit  switches,  the  unit  also  has  an 
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Fig.  1  —  l.ayout  of 
old  plant,  Desloge 
No.  6  mine. 
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going  lines,  by  choke  coils,  outdoor 
oxide  film  arresters,  and  Conrad- 
Schwartz  fuses.  Lines  and  trans¬ 
formers,  as  selected,  were  larger  than 
existing  conditions  required,  because  we 
were  expecting  to  install  large  combina¬ 
tion  electric  locomotives  and  additional 
shoveling  machines  of  newer  type, 

ropes 
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Fig.  3 — Rigging  nsed  in 
erecting  new  headframe. 


which  required  more  power  than  the 
existing  units. 

Decision  was  made  to  change  over 
to  electric  hoisting  on  a  Monday. 
Transfer  of  the  mine  crew  to  day  shift 
was  begun.  On  Saturday  we  had  the 
men  in  two  hours  earlier  than  the  usual 
time  for  starting  work,  so  that  we  could 
begin  nailing  the  2x6-in.  planks  on  the 
new  guides  by  2  p.  m.  This  was  done 
by  four  men,  who  stood  on  a  timber 
platform  hung  beneath  the  cage  by 
means  of  a  |-in.  bolt,  21  ft.  6  in.  long, 
at  each  corner.  Each  bolt  was  passed 
through  a  ^-in.  20  ft.  pipe,  which  served 
as  a  spacer.  Steel  corner  pieces  on  the 
platform  took  the  load.  The  platform 
was  built  of  2x  10-in.  planks  spaced  10 
in.  apart  and  resting  on  2x8-in.  mem¬ 
bers.  The  cages  carried  a  load  of  the 
two-by-sixes,  which  were  passed  by  two 
men  to  the  nailing  crew,  the  former 
doing  the  signaling.  Eighteen  hours 
were  required  to  do  this  work  in  one 
compartment,  a  total  distance  of  545 
ft.,  delay  being  experienced  because  the 
planks  warped  to  some  extent.  After 
straightening  the  two-by-sixes,  only  six 
hours  was  required  for  the  second  com¬ 
partment.  As  soon  as  one  compart¬ 
ment  was  completed,  the  cage  was  re¬ 
moved  and  a  weighted  bucket  added  to 
balance  the  load.  While  this  work  was 
being  done,  another  crew  was  tearing 
up  old  tracks  at  the  bottom,  excavating, 
and  setting  timbers  in  place  for  the 
automatic  cagers.  These  timbers  were 
then  secured  with  quick-setting  cement. 

As  soon  as  work  on  the  guides  was 
finished,  the  new  cages  were  installed 
and  the  three  following  tasks  under¬ 
taken:  one  crew  with  hoist  men  and 
repair  men  was  assigned  to  adjusting 
the  ropes;  another  crew  to  dismantling 
everything  on  the  old  headframe  that 
would  be  in  the  way  of  the  new  work, 
and  also  to  putting  on  dump  rings;  and 
a  third  crew,  on  the  bottom,  to  setting 
the  new  landing  chairs  for  the  automatic 


cagers.  The  last  work  was  much  ham¬ 
pered  because  the  safety  door  had  to 
be  opened  occasionally  when  the  cages 
were  moved  for  the  purpose  of  testing 
the  rope  adjustment. 

The  hoisting  engineers,  who  had  been 
handling  steam  units  for  the  previous 
ten  to  twenty  years,  were  on  hand 
Tuesday  to  resume  hoisting  ore,  one  day 
only  being  lost.  These  men  had  been 
permitted  to  observe  and  operate  a 
similar  hoist  at  the  central  hoisting 
plant,  when  not  on  duty,  so  that  we 
were  not  required  to  train  new  men. 

Production  during  the  month  of 
change  dropped  about  3,000  tons  below 
that  of  the  previous  month,  this  being 
due  primarily  to  shortage  of  cars  suited 
to  the  new  conditions.  We  concentrated 
on  rebuilding  the  old  cars  and  soon 
had  a  supply  which  allowed  us  to  pro¬ 
duce  over  2,000  tons  more  ore  the 
next  month  than  in  any  previous  month 
that  year,  and  within  another  month 
production  had  been  increased  4,000 
tons.  The  new  cars  were  of  the  same 
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Fig.  4  —  Cooling 
tower  and  storage 
tank  at  new  plant. 


To  compressor 

type  as  the  old,  save  that  both  ends 
were  solid  and  the  bumper  and  draw¬ 
bar  were  attached  to  the  body  instead 
of  the  sills.  We  considered  this  design 
to  have  advantages  in  that  push  and 
pull  is  direct  on  the  load,  and  that, 
when  pushing,  the  force  is  applied 
nearer  to  the  center  of  gravity,  which 
lessens  derailments  due  to  buckling  of 
long  trains  when  pushing  empties. 

Other  installations  have  been  made 
since  the  foregoing  was  accomplished. 
The  first  locomotives  in  this  mine, 
which  were  single-cylinder  gasoline 
units,  with  make-and-break  spark  and 


Fig.  5  —  Two-ton 
mine  car  used, 
showing  construc¬ 
tion  of  bumper. 


we  had  to  replace  this  unit  in  1929 
with  a  15-ton  Mancha  combination 
battery-and-trolley  locomotive,  which 
gives  excellent  service  and  is  an  ideal 
type  of  locomotive  for  sheet-ground  de¬ 
posits.  It  is  interesting  to  note  that 
these  changes  took  place  at  approximate 
six-year  intervals.  The  motor-generator 
set,  which  was  installed  in  the  hoist 
and  compressor  building  to  supply 
current  at  250  to  300  volts  for  the  loco¬ 
motive,  was  of  new  design.  It  was  a 
compact  two-bearing  unit,  with  a  large 
extended  shaft  to  which  the  rotor  of  the 
synchronous  motor  was  keyed. 

For  the  sake  of  safety,  and  to  allow 
continuous  hoisting  of  ore,  we  decided 
to  install  an  automatic  man-  and  supply¬ 
hoisting  unit  in  the  third  compartment. 
Provision  for  the  third  sheave  had  been 
made  in  building  the  new  headframe. 
On  hand  was  an  old  50-hp.  electric  hoist 
used  in  sinking  No.  7  shaft.  This  we 
adapted  for  the  purpose  by  changing 
the  motor,  eliminating  the  clutch,  and 
putting  on  the  end  of  the  drum  shaft, 
for  additional  safety,  a  screw  travel  de¬ 
vice  that  interrupted  current  on  over¬ 
wind  or  overtravel.  The  new  motor 
was  a  two-speed  and  power  unit  which, 
when  starting,  acted  as  a  450-r.p.m., 
30-hp.  motor  and,  after  reaching  ac¬ 
celerated  speed,  automatically  changed 
to  a  900-r.p.m.,  60-hp.  motor.  This 
motor  had  a  double  extended  shaft,  one 
extension  being  for  the  gear  and  the 
other  for  a  solenoid  brake.  The  switch¬ 
board,  which  was  of  the  magnetically 
controlled  contractor  type,  was  operated 
by  pushbuttons  on  the  cage  and  by 
three  limit  switches  at  the  top  and 
bottom  of  the  shaft.  The  function  of 
the  first  limit  switch  was  to  retard  to 
half  speed;  that  of  the  second  to  stop; 
and  that  of  the  third  to  take  care  of 
overwind  and  overtravel.  On  the  cage, 
which  was  totally  inclosed  and  accom¬ 
modated  eight  men,  were  pushbutton 
controls  for  raising,  lowering,  or  stop¬ 
ping,  as  well  as  safety  contacts  on  the 
door  which  would  not  allow  the  cage 
to  be  moved  unless  the  door  was  closed. 
A  ten-wire  conductor  cable  to  take  care 
of  these  various  requirements  was 
carried  in  conduit  to  a  point  halfway 


a  governor  on  the  intake,  had  been  put 
in  service  in  1910.  After  six  years 
of  operation,  these  were  replaced  by 
modern  6-ton  four-cylinder  gasoline 
locomotives.  The  cost  per  ton-mile  was 
higher  for  the  more  modern  equipment. 
However,  in  1923  this  cost  was  re¬ 
duced  by  installing  an  8-ton  storage- 
battery  locomotive.  Due  to  the  ever- 
increasing  loads  and  haulage  distance. 


down  the  shaft,  thus  leaving  only  one 
half  of  the  cable  exposed  for  possible 
injury.  Thanks  to  this  installation,  we 
were  able  to  eliminate  the  pump  man 
between  shifts,  because  the  hoist  men 
could  easily  go  down  on  these  cages  and 
start  or  stop  the  main  centrifugal  pumps 
located  near  shaft  bottom.  These  pumps 
were  run  only  between  shifts  to  balance 
the  power  load. 
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Evolution  of  Magnetic  Millinj 

at  Scrub  Oak 


The  crude  ore  of  the  Scrub  Oak  mine, 
which  is  about  3  miles  from  Dover,  N.  J., 
is  finely  disseminated;  it  assays  33  per 
cent  iron,  0.075  per  cent  phosphorus, 
and  36  per  cent  silica.  Of  the  iron 
units  82  per  cent  is  magnetite — the 
magnetic  oxide  of  iron — and  18  per  cent 
martite — a  non-magnetic  oxide.  Con¬ 
centration  is  accomplished  in  two  stages 
in  the  new  mill — by  wet  magnetic  sepa¬ 
ration  and  by  shaking  tables,  but  prin¬ 
cipally  by  magnetic  separation. 

The  first  mill  at  the  Scrub  Oak  mine 
was  built  during  the  War  to  produce 
bessemer  ore  for  the  Wharton  furnaces. 
At  that  time  it  was  difficult  to  obtain 
ore,  and  the  price  was  high.  Under 
those  conditions,  development  and  oper¬ 
ation  of  the  mine  were  justifiable  even 
with  the  equipment  then  available. 
After  1920,  however,  low  ore  prices  and 
foreign  ore  competition  necessitated  the 
introduction  of  operating  economies  and 
the  attainment  of  better  metallurgical 
results.  The  first  mill  was  operated 
until  1923,  when  the  mine  closed  down. 

In  1929,  the  Alan  Wood  Steel  Com¬ 
pany  took  over  the  mine,  and  it  built  a 
new  mill  the  following  year.  Changes 
in  method  of  mining  and  in  mill  flow¬ 
sheet  have  lowered  operating  costs  con¬ 
siderably.  By  changing  from  dry  to 
wet  magnetic  separation,  metallurgical 
results  have  been  greatly  improved. 
Flowsheet  and  notes  on  performance  of 
the  first  mill  are  given  in  Taggart’s 
“Handbook  of  Ore  Dressing,”  p.  143. 

In  the  original  mill,  dry  magfnetic 
separation  of  minus  8-mesh  crude  ore 
was  followed  by  gravity  table  concen¬ 
tration  of  the  magnetic  separator  tail¬ 
ing.  Ball-Norton  dry-belt  separators 
were  used.  Their  performance,  com¬ 
pared  with  that  of  the  Roche  wet-belt 
magnetic  separators  used  today  in  the 
new  mill,  is  given  in  Table  IV. 

One  reason  that  the  old  mill  was  not 
successful  was  the  failure  of  the  dry- 
belt  magnetic  separators  to  make  a  high 
recovery  of  the  magnetic  iron.  When 
only  32  per  cent  of  the  principal  mineral 
m  an  ore  is  recovered  by  primary  con¬ 
centration,  the  method  of  ore  treatment 
is  wrong  or  the  machines  making  the 
low  recovery  are  at  fault.  In  this 
circumstance,  application  of  magnetic 
separation  for  primary  concentration 
was  correct,  and  by  changing  from  dry 
to  wet  magnetic  separation  the  opera¬ 
tion  became  successful. 

OperaUons  at  the  Scrub  Oak  mine  were 
discussed  in  the  April  and  May  issues. 


H*  M.  Roche, 

Consulting  Engineer 
Dover,  N.  J. 

R.  E.  Crockett, 

General  Superintendent 
Dover  Division,  Alan  Wood  Mining 
Company 


The  authors  here  give  their  attention 
to  the  Scrub  Oak  mill,  probably  the 
most  up-to-date  plant  in  existence 
for  concentrating  iron  ore  by  mag¬ 
netic  separation.  The  ore  in  general 
is  a  low-grade  magnetite,  one- fifth 
of  the  total  iron,  however,  being  non¬ 
magnetic  tnartite,  which  made  the 
ore-treatment  problem,  now  solved, 
more  difficult.  The  discussion  of  the 
mill  is  prefaced  by  a  resume  of  mag¬ 
netic  separation  practice  in  the 
United  States. 


In  the  old  mill,  the  tailing  from  mag¬ 
netic  separation  was  treated  by  gravity 
tables.  The  feed  to  the  latter,  including 
the  martite,  assayed  27  per  cent  iron, 
and  the  tables  were  so  overloaded  with 
mineral  that  good  concentration  was  im¬ 
possible,  and  considerable  iron  was  lost 
in  the  tailing.  The  general  result  of 
operating  the  old  mill  on  a  crude  ore 
with  31  per  cent  iron  was  a  concentrate 
containing  61  per  cent  iron  and  a  tailing 
containing  11  per  cent.  Percentage  of 
recovery  of  iron  units  was  only  78.71 ; 
ratio  of  concentration  2.5  to  1. 


Headframe,  ore  and  rock 
bins.  Scrub  Oak  mine. 


To  enable  the  advance  in  magnetic 
concentration  practice  represented  by 
the  new  Scrub  Oak  mill  to  be  properly 
understood,  a  resume  of  mag;netic-sepa- 
ration  practice  with  respect  to  iron  ores 
in  the  United  States  is  presented;  like¬ 
wise  a  comparison  of  various  types  of 
mag^netic  separators: 

In  the  early  years  of  iron-ore  mining 
in  New  Jersey  the  only  method  of  bene- 
ficiation  employed  was  hand  sorting, 
underground  or  on  the  surface.  Later, 
about  1880,  several  attempts  were  made 
to  jig  these  ores,  but  this  practice  was 
given  up  after  the  introduction  of  mag¬ 
netic  separation.  Magnetite  is  the  im¬ 
portant  iron  ore  in  New  Jersey,  and  the 
first  attempt  at  concentrating  it  mag¬ 
netically  was  made  in  1890  by  Thomas 
A.  Edison  at  the  Ogden  mines.  (Wil¬ 
liam  S.  Bayley,  “Iron  Mines  and 
Mining  in  New  Jersey,”  Geological 
Survey  of  New  Jersey,  Vol.  7,  p.  278, 
1910.)  Edison  purposed  to  quarry  the 
lean  iron  ore,  which  averaged  12  per 
cent  iron;  to  concentrate  it  by  magnetic 
separators;  and  to  briquet  the  concen¬ 
trate.  He  built  a  magnetic  separation 
mill  with  a  capacity  of  700,000  tons 
crude  ore  per  annum  and  made  a  trial 
run  on  21,000  tons  of  crude  ore,  from 
which  about  1,200  tons  of  concentrate 
was  produced  and  briquetted.  The 
crude  ore  used  in  this  run  contained 
about  12  per  cent  iron.  One  ton  of 
concentrate  was  produced  per  17.5  tons 
of  crude  ore  milled.  (“The  Edison 
Concentrating  Works,”  Iron  Age,  Vol. 
60,  pp.  1-8,  1897.)  The  ore  had  to  be 
dry-crushed  to  60  mesh  before  concen- 
.tration.  Edison  magnetic  separators 
were  dry  machines,  and  Edison  rolls 
were  used  in  grinding  the  ore  to  60 
mesh.  (R.  H.  Richards,  “Ore  Dress¬ 
ing,”  p.  1056,  1908.)  The  high  ratio  of 
concentration,  the  cost  of  dry  grinding 
in  rolls  to  ^  mesh,  and  the  cost  of 
briquetting,  at  that  time,  were  con¬ 
tributing  factors  to  the  failure  of  the 
enterprise. 

In  1891,  an  attempt  was  made  to  con¬ 
centrate  the  ore  at  the  Weldon  mine, 
Weldon,  N.  J.,  with  a  wet  magnetic 
separator.  This  operation  was  not  suc¬ 
cessful,  because  of  defects  in  the  'ma¬ 
chine.  (A.  Sahlin,  “Concentratioli  of 
Magnetic  Iron  Ore  at  Weldor,  N.  J.,” 
E.&M.J.,  Vol.  52,  p.  588,  1891.) 

In  1893,  a  magnetic  separation  mill 
was  built  at  the  Hibernife  mine, 
Hibernia,  N.  J.,  where  Ball-Norton 
dry-drum  magnetic  separatdrs  ^ere 
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used  for  the  first  time  in  the  State. 
(“The  Hibernia  Concentration  Plant,” 
Iron  Age,  Vol.  52,  p.  202,  1893.)  The 
Hibernia  mill  ran  for  several  years 
and  was  the  first  successful  one  of  its 
kind  in  New  Jersey.  In  1900,  two 
more  dry  magnetic  separation  mills, 
using  dry  drums,  were  built  at  the  mine, 
and  in  1903  two  magnetic  separating 


before  charging  into  furnaces,  and 
within  the  shipping  range  of  New 
Jersey  mines,  has  been  almost  universal 
practice.  As  a  result.  New  Jersey  con¬ 
centrators  have  been  remodeled  to  meet 
the  requirement  for  ores  best  suited  for 
low-cost  sintering.  At  the  same  time, 
the  demand  was  for  concentrate  higher 
in  iron  and  with  a  lower  phosphorus 


in  North  Carolina;  and  one  at  Babbitt, 
Minn.  (E.  W.  Davis,  “Magnetic  Con¬ 
centration  of  Iron  Ore,”  University  of 
Minnesota,  Bulletin  No.  9,  Vol.  24,  p. 
133,  1921.)  Of  these  four  mills,  the 
first  three  were  dismantled  before  1924, 
and  the  mill  at  Babbitt  has  not  been 
operated  during  the  last  eight  years,  so 
that  it  does  not  appear  with  the  mills 
listed  in  Table  VI.  (A.  B.  Parsons, 
“Operations  of  the  Mesabi  Iron  Com¬ 
pany,”  E.&M.J.-P.,  Vol.  117,  pp.  157 
and  202,  1924.) 

At  two  of  the  New  Jersey  mills,  the 
ores  treated  are  mixtures  of  magnetite 
and  martite.  Separation  of  these  ores 
requires  a  double  treatment,  partly  with 
magnetic  separators  and  partly  with 
gravity  separation  machines.  The  two 
mills  are  at  the  Ringwood  and  the 
Scrub  Oak  mines. 

Magnetic  separation  of  highly  mag¬ 
netic  ores  is  an  old  process.  Beginning 
with  the  early  machines  that  employed 
permanent  magnets,  a  great  variety  of 
separators  have  been  patented  and  placed 
in  commercial  operation.  A  patent  was 
obtained  in  England  for  a  process  for 
separating  iron  ores,  by  means  of  a 
magnet,  in  1792.  (C.  Godfrey  Gunther, 

“Electro  -  Magnetic  Ore  Separation,” 
1909.)  Z.  Palmer,  at  Palmer  Hill, 
N.  Y.,  made  a  magnetic  separator  in 
1854  which  had  alternate  poles.  Norton 
gives  Palmer  credit  for  having  been  the 
first  to  use  this  principle.  (S.  Norton 
and  S.  Le  Fevre,  “The  Magnetic  Con¬ 
centration  of  Low  Grade  Iron  Ores,” 
Transactions,  A.I.M.E.,  1916.) 

In  1890,  Sheldon  Norton  and  C.  M. 
Ball  brought  out  the  Ball-Norton  dry- 
drum  alternate-pole  separator  for  coarse 
iron  ore — that  is,  for  ore  ranging  in 
size  from  3  in.  to  ^  in.;  and  the  Ball- 
Norton  dry-belt  alternate-pole  separator 
for  fine  iron  ore  below  in.  in  size. 
(C.  M.  Ball,  “The  Ball-Norton  Electro- 
Magnetic  Separator,”  T  ransactions, 
A.I.M.E.,  1890.)  In  1906,  the  Grondal 
wet  drum,  designed  by  Gustaf  Grondal, 
of  Sweden,  was  introduced  in  mills  in 
the  United  States.  (P.  McN.  Bennie, 
“Magnetic  Concentration  of  Iron  Ores 
by  the  Grondal  Process,”  Journal, 
Canadian  Mining  Institute,  Vol.  10,  p. 
261,  1907.) 

In  1916,  the  Davis  magnetic  log 
washer  was  developed  at  the  Minnesota 
School  of  Mines  Experiment  Station  to 
concentrate  finely  crushed  magnetite 
ore.  (H.  H.  Wade,  “Magnetic  Log 
Washers  in  Iron  Ore  Concentration,” 


Table  IV — Results  of  Magnetic  Separation  of  Scrub  Oak  Ore 
Crushed  to  Minus  8  Mesh 


Old  mill  —  dry-belt  eeparators. . 
New  mill  —  wet-belt  separators. 


Pei  Cent 
Magnetic 
Iron  in 
Crude  Ore 
25.12 
24.60 


Per  Cent 
Magnetic 
Iron  in 
Concentrate 
61,10 
60.03 


Per  Cent 
Magnetic 
Iron  in 
Tailing 
19.79 
1.20 


Per  Cent 
Recovery 
of  Magnetic 
Iron  Units 
32.04 
97.07 


Ratio  of  Concentration:  Dry-belt  separators,  7. 75  to  I ;  wet-belt  separators,  2.51  to  1 


Table  V — Magnetic  Separation  Mills  at  New  Jersey  Iron  Mines 

Capacity  in  Grade  of  Principal  Type 

Gross  Tons,  Crude  Ore  of  Magnetic 

Year  Year  Last  Crude  Ore  Treated.  Type  Separators 

Mine  First  Built  Remodeled  Per  Hour  Per  Cent  Fe  of  Mill  in  Mill 

Mount  Hope  (a) .. .  1910  1913  60  48  Dry  Ball-Norton  dry  drum 

Ball-Norton  dry  belt 

Washington .  1914  1929  80  58  Dry  Ball-Norton  dry  drum 

Ball-Norton  dry  belt 
Dings  dry  pulley 

Ringwood .  1915  1929  70  56  Wet  Ball-Norton  wet  drum 

Richard  (6) .  1916  1926  80  46  Wet  Roche  wet  belt 

and  Ball-Norton  dry  drum 
Dry  Dings  dry  pulley 

Scrub  Oak  (c) .  1917  1930  90  33  Wet  Roche  wet  belt 

Beach  Glen  (d) .  1920  1927  60  36  Wet  Roche  wet  belt 

(o)  Samuel  Shapira,  “Magnetic  Concentration  Mill  at  Mount  Hope,  N.  J.,”  E.  &.M.  /.,Vol.  99,  p.  599, 
1915. 

(b)  H.  M.  Roche,  “New  Magnetic  Concentrating  Mill  at  the  Richard  Iron  Mine,  N.  J.,”  E.  &  M.  J.-P., 
Vol.  115,  pp.  923  and  971,  1923.  Also— 

Harald  Carlborg,  “Richard  Mine  and  the  Richard  Magnetic  Separating  W'orks,  Wharton,  N.  J.,”  Jern- 
kontorets  Annaler,  pp.  198-224,  1925. 

(c)  A.  H.  Hubbell,  “The  Replogle  Iron  Mine,  Near  Wharton,  N.  S."  E.&M.J.,  Vol.  1 10,  p.  658,  1920. 

(d)  E.  C.  Kreutzberg,  “Developing  North  Jersey  Iron  Ores,”  Iron  Trade  Rexiew,  Vol.  69,  pp.  1207  and 
1285,  1921. 

Table  VI — Magnetic  Separation  Mills  at  Iron  Mines  in  the 
United  States,  Except  New  Jersey 

Principal  Tyi>e 

Number  of  Type  of  of  Magnetic 

State  Location  Mills  Mill  Separators  Used 

New  York .  Mineville  (a)  2  Dry  Ball-Norton  dry  drum 

Ball-Norton  dry  belt 

New  York .  Lyon  Mountain  (6)  1  Dry  Ball-Norton  dry  drum 

New  York .  Fort  Montgomery  (c)  1  Dry  Ball-Norton  dry  drum 

Ball-Norton  dry  belt 

Pennsylvania .  Lebanon  (d)  1  Wet  Grondal  wet  drtun 

New  Mexico .  Fierro  (e)  1  Dry  Dings  dry  pulley 

(o)  T.  F.  Myners,  “Magnetic  -Concentration  Methods  and  Costs  of  Witherbee,  Sherman  &  Company, 
Mineville,  N.  Y.,”  I.C.  6624,  U.  S.  Bureau  of  Mines. 

(6)  F.  H.  Wilcox,  “Lyon  Mountain  Mill,”  “Freyn  Design,”  October  issue,  1 926. 

(c)  H.  D.  Keiser,  “Fonjst  of  Dean  Mine,”E.  &  M.  J.,  Vol.  127,  p.  872,  1929. 

(<0  S.  Norton  and  S.  Le  Fevre,  “Magnetic  Concentration  of  Ix>w  Grade  Iron  Ores,”  Transactions,  A. I. 
M.E.,  1916 

(e)  Lloyd  M.  Kniffin,  “Mining  and  Engineering  Methods  and  Costs  of  the  Hanover  Bessemer  Iron  and 
Copper  Company,  Fierro,  N.  M.,”  I.C.  6361,  U.  S.  Bureau  of  Mines. 


Table  VII — Comparison  of  Three  Types  of  Magnetic  Separators 

Two-Part  Separation 

Crude  Ore  Feed — 36.4  per  Cent  Iron,  0.152  per  Cent  Phosphorus 


- - Analyses  of  Concentrate - -  Per  Cent 

Per  Cent  Per  Cent  Per  Cent  Fe  in 
Type  of  Separator  Fe  SiOt  P  Tailing 

Wet  belt .  64.54  6.01  0.032  10.7 

Wet  drum .  61.47  8.68  0.059  13.4 

Dry  belt .  56.73  12.  11  0.088  17.1 


Per  Cent  Per  Cent 
Recovery  of  Elimination  of 
Iron  Umts  P 

84.64  79 

80.80  61 

75.92  42 


plants  were  erected  at  Wharton,  N.  J., 
at  the  Hurd  and  Orchard  mines. 

At  present  there  are  six  magnetic 
separation  mills  for  treating  iron  ore  in 
New  Jersey.  These  have  been  operated 
successfully  for  a  considerable  time. 
Table  V  shows  the  year  they  were  first 
built,  the  year  they  were  last  remodeled, 
capacity,  grade  of  ore  treated,  type  of 
mill,  and  type  of  separators  used. 

Since  the  War,  sintering  of  iron  ores 


content.  To  meet  this  specification, 
four  of  the  six  New  Jersey  mills 
changed  from  dry  to  wet  magnetic 
separation. 

Outside  of  New  Jersey,  elsewhere  in 
the  United  States,  are  six  magnetic 
separation  mills  for  treating  iron  ores. 
These  are  listed  in  Table  VI. 

Davis  lists  one  mill  at  the  Benson 
mine  and  one  at  the  Sterlington  mine. 
New  York;  one  at  the  Cranberry  mine. 


E.S'MJ.-P.,  Vol.  113,  p.  769,  1922.) 
This  was  used  at  Babbitt,  Minn.,  in  the 
Mesabi  Iron  Company’s  mill.  In  1920, 
H.  M.  Roche  brought  out  the  Roche 
wet-belt  magnetic  separator  for  un¬ 
classified  ore  under  6  mesh.  (A.  F. 
Taggart,  “Handbook  of  Ore  Dressing,” 
p.  929,  1927.)  The  pulley-type  sepa¬ 
rator,  sometimes  called  a  rock  picker,  is 
used  in  dry  mills  to  throw  off  coarse 
tailing.  (S.  LeFevre,  “Application  of 
Electricity  to  Mines  and  Mills  of 
Witherbee,  Sherman  &  Company,  Mine- 
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ville,  N.  Y.,”  Transactions,  A.I.M.E., 
p.  254,  1914.)  Prior  to  1920,  the  ma¬ 
chine  used  for  this  purpose  was  a  Ball- 
Norton  drum  with  a  full  circle  of  alter¬ 
nate  pole  magnets,  and  it  was  used  with 
a  heavy  or  strong  current.  In  1920, 
Roche  first  used  Dings  high-intensity 
pulley  machines  as  rock  pickers  in  place 
of  the  Ball-Norton  full-circle  drum,  and 
found  that  they  were  much  more  effi¬ 
cient  on  account  of  greater  attractive 
force  and  longer  life.  They  are  now 
used  in  five  mills  as  rock  pickers. 

Descriptions  have  been  published  of 
many  magnetic  separators  intended  for 
concentrating  iron  ore,  such  as  the 
Edison  bar  magnetic  separator,  Buch¬ 
anan  magnetic  rolls,  Humboldt  ring 
separator,  Ferraris  drum  separator, 
Heberle  vertical  wet  separator,  Wen- 
strom  drum  separator,  and  many  others 
whose  claim  to  interest  is  historical. 

At  Beach  Glen,  N.  J.,  the  ore  is  a 
finely  banded  magnetite  which  runs  36 
per  cent  iron  as  mined.  Difficulty  was 
experienced  in  separating  it  with  dry 
separators,  and  a  test  was  made  with 
three  types  of  separators  to  determine 
the  most  efficient  machine.  The  test, 
made  when  the  mill  was  in  regular 
operation,  lasted  eleven  months.  The 
machines  used  included  a  dry  belt,  a 
wet  drum,  and  a  wet  belt  separator. 
Each  was  24-in.  wide — that  is,  the  effec¬ 
tive  width  of  the  poles  was  24  in.,  and 
each  machine  was  fed  regularly  with 
unclassified  minus  6-mesh  crude  ore. 
Rate  of  feed  was  3  tons  per  hour  per 
foot  of  width  of  belt  or  drum.  The  best 
size  of  concentrate  for  low-cost  sinter¬ 
ing  is  made  when  the  crude  ore  is 
crushed  to  minus  6  mesh  and  with  con¬ 
centration  starting  at  that  size.  The 
three  separators  were  machines  that  are 
used  for  treating  ore  of  the  size  men¬ 
tioned  at  all  mills  in  the  United  States, 
except  at  Lyon  Mountain,  N.  Y.,  where 
dry  drums  are  employed.  A  complete 
record  was  kept  during  the  test.  Aver¬ 
age  analyses  of  iron  in  the  concentrate, 
by  screen  sizes,  made  by  each  separator, 
are  given  in  Fig,  6,  and  general  an¬ 
alyses  of  crude  ore  and  concentrate  in 
Table  VII. 

Although  the  crushed  crude  ore  was 
not  passed  through  a  dryer  before  being 
sent  to  the  dry-belt  separator,  it  was 
dry  enough  to  be  quite  dusty.  Evi¬ 
dently,  with  this  ore,  because  of  the 
tendency  of  grains  of  ore  and  gangue  to 
hang  together  owing  to  the  presence  of 
clayey  material,  a  dry  machine  cannot 
be  used  successfully  to  effect  a  clean 
separation  of  concentrate  or  tailing. 
The  tendency  noted  is  easily  apparent 
in  the  coarser  sizes,  from  6  to  80  mesh, 
where  the  product  of  the  dry  machine 
ranges  from  four  to  six  points  below 
the  grade  of  similar  constituent  sizes  as 
produced  on  the  wet-belt  separator,  and 
becomes  outstandingly  so  in  minus  80- 
mesh  material,  where  the  difference  runs 
from  9  per  cent  at  80  mesh  to  24  per 
cent  at  minus  200  mesh. 


If  Curve  3  should  be  lifted  to  the 
position  shown  on  the  chart  as  Curve  4, 
determined  by  assigning  a  value  of  56 
per  cent  iron  to  the  coarsest  size,  which 
is  approximately  the  mean  iron  content 
of  the  wet  belt  and  the  wet  drum  sepa¬ 
rators,  the  curve  for  the  dry  belt  is 
seen  to  parallel  the  curves  of  the  wet 
machines  until  the  finer  sizes  are 
reached,  when  the  quality  of  the  dry 
concentrate  becomes  unsatisfactory. 

The  intersections  of  Curves  1  and  4 
with  the  average  grade  of  the  wet-belt 
concentrate  occur  at  28  mesh  and  48 
mesh  respectively,  indicating  roughly 
that  to  obtain  a  concentrate  by  the  dry 


The  wet-drum  separator  was  not  so 
effective,  because  with  a  separator  of 
that  shape  the  time  of  treatment  is 
necessarily  limited  to  a  few  magnets, 
and  surface  tension  of  water  on  the 
drum  prevented  agitation  and  washing 
of  the  ore  to  a  certain  extent.  The 
dry-belt  separator  was  the  least  effec¬ 
tive,  because  the  ore  could  not  be  freed 
from  the  gangue  by  simply  passing  it 
from  pole  to  pole  of  the  machine  with¬ 
out  other  means  of  agitation  and  with¬ 
out  washing. 

Preparation  of  iron  ores  for  blast¬ 
furnace  use  usually  has  as  its  object  the 
enrichment  of  their  metallic  content  and 
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Fig.  6 — Curves  showing  performance  of  three  types 
of  magnetic  separators. 


machine  comparable  in  grade  to  that 
made  by  the  wet-belt  separator,  the 
crude  ore  fed  to  the  dry-belt  separator 
must  be  crushed  much  finer,  with  con¬ 
sequent  greater  losses  and  increased  ex¬ 
pense. 

Table  VII  also  shows  the  percentage 
of  recovery  of  iron  units  and  the  per¬ 
centage  of  elimination  of  phosphorus  by 
each  separator.  These  percentages  are 
measures  of  efficiency  of  the  different 
separators  on  the  ore  treated  when 
making  a  two-part  separation. 

Tests  on  Scrub  Oak  ore  before  de¬ 
signing  the  new  mill  was  undertaken 
gave  the  same  general  result,  and  Roche 
wet-belt  separators  were  chosen  for  that 
mill. 

The  wet-belt  separator  was  the  most 
efficient  because  of  better  agitation  at 
the  poles  and  thorough  washing  of  the 
ore  by  strong  water  currents,  with  suffi¬ 
cient  time  in  which  to  make  the  separa¬ 
tion. 


the  elimination  of  such  objectionable 
elements  as  phosphorus,  titanium,  sul¬ 
phur,  copper,  and  silica.  Since  sinter¬ 
ing  of  magnetic  concentrate  has  become 
general  practice,  size  preparation  of  con¬ 
centrate  for  low-cost  sintering  has  also 
come  to  be  an  important  part  of  the 
process.  The  physical  preparation  or 
sizing  of  an  ore  for  sintering  is  of  great 
importance,  inasmuch  as  the  effect  of 
the  porosity  of  the  material  to  be  sin¬ 
tered  has  a  direct  bearing  on  the  produc¬ 
tion  of  sinter.  Size  of  concentrate  di¬ 
rectly  affects  the  cost  of  sintering. 
Minus  6-mesh  magnetic  concentrate  is 
sintered  for  50c,  per  ton,  whereas  the 
cost  of  sintering  minus  60-mesh  con¬ 
centrate  is  over  $1  per  ton.  Most  of 
the  magnetic  iron  ores  in  the  United 
States  can  be  concentrated  at  the  minus 
6-mesh  size.  Dry  magnetic  separators, 
treating  ores  finer  that  6  mesh,  generally 
fail  to  produce  concentrate  high  in  iron 
and  low  in  phosphorus ;  in  addition,  by 
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iailing  to  take  out  fine  silica  from  the 
concentrate,  they  do  not  produce  the 
best  size  of  concentrate  for  sintering. 

The  use  of  sinter  in  blast  furnaces  has 
resulted  in  lower  furnace  costs,  because 
of  a  reduction  in  the  amount  of  coke 
and  limestone  required,  and  in  an  in¬ 
crease  in  furnace  capacity  arising  from 
the  fact  that  sinter  reduces  more  rapidly 
chan  does  raw  ore  or  concentrate. 
(Robert  McClurkin,  “Sinter  in  Blast 
Furnace  Burdens,”  Transactions, 
A.I.M.E.j^  1932.)  Scrub  Oak’s  surface 
plant  is  on  a  hillside  on  the  footwall 
side  of  the  orebody  and  91  ft.  above 
the  valley  through  which  runs  the  rail¬ 
road  that  serves  the  mine.  The  main 
shaft  collar  is  841  ft.  above  sea  level. 
The  hillside  was  leveled  off  around  the 
collar,  and  all  buildings  now  in  use, 
except  the  hoist  house,  are  on  this  level. 
Further  down  the  hillside,  at  824-ft. 
elevation,  the  hoist  house  is  located. 
The  mill  is  so  situated  that  the  surface 
ore  bin  into  which  the  mine  skips  dump 
is  a  part  of  the  mill  building.  Narrow- 
gage  surface  railroad  tracks,  for  moving 
supplies  and  equipment,  connect  all 
buildings  on  the  841-ft.  level  and  then 
run  down  the  hillside  on  a  steep  incline 
to  the  railroad  siding.  All  equipment 
and  supplies  are  hoisted  up  this  incline 
and  distributed  at  the  surface  plant. 
Hoisting  is  done  by  a  single-drum, 
50-hp.  steam  hoist. 

Concentrate  is  delivered  by  two  con¬ 
veyors  to  the  shipping  bin  at  the  rail- 


Table  VIII — Motors  Used  in  Milling 

Unit  Total  Hp.  Number 

Crushing  and  screening  unit .  463  7 

Concentration  unit .  310  5 

Handling  mill  products  and  water  315  7 

Total .  1.088  19 


road  track.  Two  conveyors  likewise 
deliver  the  tailing  to  a  stockpile  across 
the  track.  A  Dorr  thickener  for  re¬ 
claiming  mill  water  is  located  on  the 
hillside  below  the  mill  at  782-ft.  eleva¬ 
tion,  but  above  the  tracks.  Water  is 
pumped  from  the  thickener  back  to  the 
mill-supply  tanks  on  top  of  the  hill  at 
933-ft.  elevation.  Water  enters  the  mill 
at  886-ft.  elevation. 

The  surface  plant  is  as  built  in  1917 
with  exception  of  the  mill  layout.  The 
original  mill  consisted  of  three  units, 
the  crushing  and  drying  plant  being 
housed  in  a  building  at  the  shaft  collar, 
and  the  dry  magnetic  separating  plant 
and  the  table  plant,  or  wet  mill,  in  sepa¬ 
rate  buildings.  Ore  was  conveyed  from 
the  crushing  plant  to  the  magnetic  mill 
by  conveyor,  and  ore  from  the  magnetic 
mill  was  transferred  to  the  wet  mill  by 
conveyor  and  elevator.  The  magnetic 
mill  was  served  by  a  1,000-ton  ore  bin 
and  the  table  mill  by  a  500-ton  bin. 
This  was  a  costly  arrangement,  as  a 
foreman  and  mill  crew  were  required 
each  shift  for  each  building;  and  the 
insurance,  heating,  and  lighting,  repairs, 
and  upkeep  were  much  more  expensive 
than  where  the  operation  is  in  one  build- 
(To  be  continued) 


ing,  as  at  present.  Furthermore,  the  old 
crushing  plant  and  magnetic  mill  were 
very  dusty,  as  the  ore  was  dried  before 
magnetic  separation.  The  new  mill  is 
free  from  dust. 

The  new  mill  is  housed  in  the  old 
crusher  building  at  the  collar  of  the 
main  hoisting  shaft.  Crushed  ore  from 
the  mine  is  dumped  into  the  800-ton 
mill  bin  and  from  there  delivered  by 
feeder  to  the  first  mill  crusher.  One 
Symons  cone  crusher,  two  Traylor  rolls, 
and  one  Traylor  rod  mill  do  all  the 
crushing  and  grinding. 

Present  capacity  of  the  crushing  plant 
is  90  long  tons  per  hour  to  minus  8 
mesh — the  rate  at  which  crude  ore  is 
fed  from  the  crude-ore  bin  into  the  mill. 
Twenty-five  per  cent,  or  22.5  tons,  of 
this  ore  is  minus  1^  in.,  which  is 
screened  out  of  the  cone-crusher  feed, 
leaving  67.5  tons  per  hour  as  feed  to 
that  crusher.  The  minus  l^-in.  size 
taken  out  of  the  cone  crusher  feed  is 
sent  to  a  5x5-ft.  tower  dryer,  or,  if  dry, 
is  bypassed  as  feed  to  No.  1  roll.  All  of 
the  crushers,  including  the  rod  mill,  are 
set  in  line  and  are  served  by  a  20-ton 
hand-operated  crane,  which  also  handles 
replacement  parts  delivered  by  the  nar¬ 
row-gage  surface  railway. 

Table  VIII  shows  1,088  motor  horse¬ 
power  for  the  mill,  but  actual  power 
consumption  is  720  hp.,  or  66  per  cent 
of  the  connected  load.  Electric  current 
is  3  phase  at  60  cycles.  Motors  over 
50  hp.  take  current  at  2,200  volts,  and 
those  under  50  hp.  at  440  volts. 


View  of  central  part  of  surface  plant,  showing:  mill  building 
among  others.  Another  view  of  the  plant  is  shown  in  Part  I, 
April  issue. 


Gold  in  New  York  State 


The  old  crown  rights  still  hold  good 
in  New  York  State  with  respect  to  the 
ownership  of  gold  and  silver  deposits. 
Under  the  Public  Lands  Law,  all  de¬ 
posits  of  the  precious  metals  discovered, 
or  hereafter  to  be  discovered,  upon 
public  or  private  lands  within  the  State, 
belong  to  the  people  in  their  right  of 
sovereignty.  The  law  has  been  handed 
down  from  the  old  Colonial  statutes  in 
effect  before  the  American  Revolution. 


In  the  opinion  of  D.  H.  Newland,  State 
Geologist,  it  dates  back  to  the  time  of 
Queen  Anne.  Some  call  it  an  anachro¬ 
nism.  But  nobody  has  cared  about  its 
relative  lack  of  generosity,  because  no 
one  has  ever  yet  found  a  deposit  of  gold 
or  silver  in  the  State.  From  time  to  time 
talk  is  heard  of  the  possibilities  of 
Adirondack  sands.  These,  however, 
upon  the  most  careful  assays,  have 
never  revealed  more  than  a  trace  of  the 


yellow  metal.  Should  gold  or  silver 
ever  be  discovered  anywhere  within  the 
State  in  a  quantity  worth  fighting  over, 
the  law  might  be  revised.  Then  again, 
it  might  not,  if  budget  balancing  were 
still  difficult  because  of  decreased  rev¬ 
enues.  In  the  latter  event,  should  the 
discovery  be  made  upon  private  land 
and  the  discoverer  be  someone  other 
than  the  owner,  the  question  of  trespass 
would  surely  have  to  be  adjudicated. 
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Efficient  Air  Compressini 


Although  electricity  has  come  into 
general  use  for  driving  underground 
machinery,  compressed  air  still  occupies 
first  place  as  a  source  of  power  for 
rock  drills  and  other  equipment  of  in¬ 
termittent  operation.  For  work  of  this 
kind  the  safety  and  convenience  of  com¬ 
pressed  air  more  than  offset  its  higher 
cost.  In  terms  of  effective  horsepower 
delivered,  compressed  air  under  the  best 
conditions  costs  to  3  times  as  much 
as  electricity ;  if  the  pipe  lines  are  leaky 
or  undersized,  the  ratio  is  even  greater. 
Pressure  used  has  gradually  increased 
during  recent  years,  until  90  to  105  lb. 
per  square  inch  is  now  standard.  The 
latter  pressure  seems  to  be  the  economic 
limit  in  most  mining  operations,  not  be¬ 
cause  of  decrease  in  effectiveness  at  the 
higher  pressures,  but  because  this  pres¬ 
sure  is  as  high  as  most  compressed-air 
machinery  will  stand  without  undue 
breakage.  Air  pressures  up  to  125  lb. 
are  often  used  on  special  work,  where 
speed  is  of  first  importance,  but  the 
increase  in  speed  is  usually  obtained  at 
the  expense  of  maintenance.  Experi¬ 
ments  in  drilling  with  compressed  air 
at  a  pressure  of  150  lb.  have  given 
gratifying  results  in  respect  to  speed, 
but  the  resulting  breakage  of  drill  steel 
and  drill  parts  was  such  that  it  more 
than  offset  the  advantage  of  greater 
penetration.  When  strength  of  ma¬ 
terials  has  been  sufficiently  improved, 
further  increases  in  air  pressure  will 
follow. 

Air  compressors  may  be  divided  into 
(1)  hydraulic  compressors;  (2)  rotary 
or  turbo  compressors ;  (3)  reciprocating 
compressors.  Hydraulic  compressors 
operate  by  the  direct  action  of  falling 
water,  which  when  delivered  into  com¬ 
pression  pipes  in  a  vertical  shaft,  com¬ 
presses  by  its  weight  the  air  it  en¬ 
trains.  At  the  bottom  of  the  shaft  the 
direction  of  flow  is  changed  to  the 
horizontal,  and  the  velocity  is  decreased. 
This  allows  the  air  to  escape  from  the 
water  and  to  be  collected  in  a  chamber, 
from  which  it  is  drawn  off  through 
pipes.  The  accumulated  water  flows 
out  through  another  shaft,  inclined  or 
vertical,  but  not  so  deep  as  that  in 
which  the  compression  pipes  are  hung. 
The  action  of  the  water  is  the  reverse 
of  that  in  an  air  lift. 

Where  conditions  were  favorable, 
several  installations  of  this  kind  have 
been  made,  for  which  efficiencies  as 
high  as  82  per  cent  have  been  claimed, 
when  operating  at  full  load.  The  air 
from  a  hydraulic  compressor  is  ob¬ 
jectionable  for  use  underground,  how¬ 
ever,  because  the  falling  water  absorbs 
of  the  contained  oxygen,  and 

J'’  of  articles  on  metal-mlne 


Lucien  Eaton 

thus  renders  it  unfit  for  breathing. 

Reciprocating  compressors  occasion¬ 
ally  have  been  driven  by  impulse  wheels. 
In  either  case,  however,  to  use  the 
water  power  for  generating  electricity, 
and  to  drive  the  air  compressors  by 
electric  motors,  is  better  practice  and 
more  economical. 

Turbo  compressors  compress  air  by 
centrifugal  force.  They  are,  essentially, 
impellers  rotating  inside  casings,  that 
have  stationary  vanes  on  the  inner  sur¬ 
faces,  and  in  principle  are  the  reverse 
of  the  turbine,  the  air  being  acted  upon 
by  the  impellers  instead  of  actuating 
them.  They  have  from  one  to  thirty 
stages,  each  consisting  of  a  single  im¬ 
peller  with  discharge  vanes  and  casing, 
and  each  raising  the  air  pressure  a  few 
pounds  only.  They  are  driven  by  di¬ 
rect-connected  steam  turbines  or  electric 
motors. 

Turbo  compressors  are  commonly  of 
large  capacity,  although  machines  with 
outputs  as  low  as  2,500  cu.ft.  free  air 
per  minute  are  built,  and  their  efficiency 
is  much  higher  in  the  larger  sizes,  in 
which  it  may  be  as  high  as  80  per  cent 
at  full  load.  Efficiency  droi>s  rapidly 
at  light  loads  and  is  less  than  50  per 
cent  at  half  capacity.  As  a  conse¬ 
quence  they  are  best  suited  to  large  in¬ 
stallations,  where  a  reasonably  steady 
load  factor  can  be  obtained  by  diversifi¬ 
cation. 

Most  of  the  air  compressors  used  at 
mines  are  of  the  reciprocating  type, 
driven  by  steam  engines  or  internal- 
combustion  engines  or  by  electric 
motors.  The  electric-motor  drive,  di¬ 
rect-connected  or  belted,  is  the  most 
popular. 

Steam-driven  air  compressors  may  be 
either  straight-line,  in  which  the  steam 
and  air  cylinders  are  set  in  tandem  on 
the  same  center  line;  or  duplex,  usually 
with  two  pairs  of  tandem  steam  and  air 
cylinders  connected  to  a  common  fly¬ 
wheel  shaft.  The  steam  cylinders  may 
be  duplex  simple  cylinders,  or  may  be 
cross  compound;  and  the  air  cylinders 
may  be  duplex  single  stage  or  two  stage, 
in  which  the  air  is  compressed  in  two 
steps,  the  work  being  divided  almost 
equally  between  the  two  cylinders. 

Small  portable  air  compressors  with 
capacities  of  100  to  300  cu.ft.  free  air 
per  minute  are  usually  driven  by  gaso¬ 
lene  engines.  The  compressor  usually 
has  two  or  four  vertical  single-acting 
pistons  driven  by  a  crankshaft  coupled 
directly  to  the  crankshaft  of  a  vertical 
gasoline  engine.  These  machines,  not 
economical  of  power,  are  used  mostly  on 
temporary  work,  where  portability  is  of 
more  importance  than  efficiency. 


Diesel  and  semi-diesel  engines  are 
much  more  economical  of  fuel  than 
gasoline  engines,  but  require  more  ex¬ 
pert  attendance.  Connected  directly  tc 
the  air  compressor  or  belted,  they  are 
used  with  air  compressors  of  larger 
sizes  than  those  driven  by  gasoline 
engines. 

Compressors  driven  by  electricity  may 
be  vertical  or  horizontal,  single  stage, 
duplex,  or  two  stage,  and  may  be  di¬ 
rectly  connected  to  the  motor  or  belted. 
In  the  smaller  sizes — up  to  300  cu.ft. 
free  air  per  minute — they  are  usually 
single-cylinder,  single-stage,  horizontal 
machines;  and  the  next  larger  sizes — 
300  to  50K)  cu.ft  free  air  per  minute — 
are  likely  to  be  duplex  single-stage  ma¬ 
chines.  Sizes  larger  than  this  are  usually 
two-stage  machines;  if  of  less  than  1,000 
cu.ft.  capacity,  they  are  ordinarily  belted 
to  the  motor ;  if  of  that  capacity  or 
larger,  they  are  directly  connected.  They 
may  be  horizontal,  vertical,  or  angle 
compound — with  one  horizontal  and 
one  vertical  cylinder. 

For  very  high  pressures,  three-  and 
four-stage  compressors  are  used.  Each 
stage  is  usually  limited  to  eight  com¬ 
pressions — the  absolute  discharge  pres¬ 
sure  of  any  stage  is  not  more  than 
eight  times  the  absolute  initial  pres¬ 
sure  of  the  same  stage.  Starting  at  an 
initial  temperature  of  60  deg.  F.,  this 
limits  the  final  temperature  to  500  deg. 
F.  in  each  stage.  The  usual  compres¬ 
sion  ratio  in  multi-stage  compressors 
is  between  2.5  and  3.5  per  stage,  and 
this  keeps  the  final  temperature  below 
300  deg.  F.,  if  the  air  is  thoroughly 
cooled  between  stages. 

If  an  air  compressor  is  already  in¬ 
stalled,  and  if  pressure  higher  than 
that  for  which  this  compressor  was  de¬ 
signed  is  desired,  a  single-stage  booster 
compressor  may  be  added;  this  will  be 
more  effective  if  an  aftercooler  is  used 
on  the  discharge  line  of  the  original 
compressor.  As  an  example,  suppose 
that  the  original  compressor  delivers  air 
at  80  lb.  to  be  boosted  to  120  lb. ;  80-lb. 
gage  pressure  is  94.7  lb.  absolute  pres¬ 
sure,  or  6.44  atmospheres.  Volume 
varies  inversely  as  the  absolute  pres¬ 
sure,  so  the  booster  compressor  should 
have  a  capacity  about  one-sixth  as 
great  as  that  of  the  original  compres¬ 
sor.  If  the  first  compressor  delivers 
2,500  cu.ft.  free  air  per  minute,  the 
booster  compressor  should  have  a  capa¬ 
city  of  400  cu.ft.  of  intake  air  per 
minute. 

Synchronous  motors  are  particularly 
suitable  for  driving  air  compressors 
because  they  can  be  brought  up  to  speed 
under  very  little  load,  and  as  a  conse¬ 
quence  they  are  extensively  used. 
Most  machinery  at  a  mine  is  usually 
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Cooling  Water  Required  for  Aftercoolers,  Intercoolers  and  Cylinder  Jackets 


U.  S.  Gallons  per  100  Cu.ft.  Actual  Free  Air 


Water  temperature,  deg.,  F . 

.  60 

70 

80 

90 

(80=  100  lb.,  two-stage  compreesio.n) 

Aftercooler  or  intercooler  separate . 

.  2.5 

.3.0 

3.5 

4.0 

Intercooler  and  jackets  in  series . 

.  2.9 

3.4 

4.0 

4.5 

(80=  100  lb.,  single-stage  compression) 

.  4.0 

4.5 

5.2 

6.0 

l.l 

Jackets,  80-lb.  air  pressure . 

.  0.7 

0.8 

0.9 

Jackets,  1 00-lb.  air  pressure . 

.  0.8 

0.9 

1.0 

t.2 

driven  by  induction  motors,  involving  a 
strongly  lagging  power  factor.  If  the 
synchronous  motors  on  the  air  com¬ 
pressors  are  designed  for  a  leading 
power  factor,  this  condition  will  be 
largely  overcome  with  beneficial  re¬ 
sults. 

Gasoline,  diesel-engine,  and  steam- 
driven  air  compressors  are  most  often 
used  in  exploratory  work  or  at  mines 
of  short  life  where  electric  power  is 
not  readily  available.  On  work  of  longer 
life  the  better  practice  is  to  generate 
or  buy  electric  power,  and  to  use  elec¬ 
trically  driven  compressors.  Similarly, 
single-stage  compressors  are  suitable 
for  small  jobs  of  short  duration,  where 
the  larger  capital  expense  of  two-stage 
compressors  is  not  justified  by  their 
greater  economy. 

Except  in  the  smaller  sizes,  nearly 
all  air  compressors  now  use  “feather 
valves,”  consisting  of  light  pieces  of 
spring  steel,  with  suitable  support  to 
keep  them  in  place,  and  easily  and 
quickly  opened  and  closed.  They  have 
made  large  ports  and  high  speeds  pos¬ 
sible,  and  have  thus  improved  operating 
conditions  for  direct  electric  drive. 
Speeds  as  high  as  220  r.p.m.  are  not 
uncommon. 

Speed  of  a  compressor  with  electric 
drive  is  almost  constant,  so  some  method 
of  unloading  at  fractional  loads  is 
necessary.  This  is  accomplished  by 
partly  closing  the  intake  valve  or  by 
holding  it  open,  or  by  regulating  the 
clearance.  In  the  smaller  sizes  a  full 
cutout,  arranged  so  that  the  compres¬ 
sor  is  working  at  either  full  load  or  no 
load,  is  on  account  of  simplicity  most 
satisfactory.  Step  regulators,  which 
change  the  clearance  volume  in  the 
cylinders,  are  preferable  in  the  larger 
sizes  on  account  of  greater  efficiency. 
As  the  volume  of  clearance  increases, 
the  amount  of  compressed  air  dis¬ 
charged  decreases,  but  the  efficiency  of 
compression  is  not  materially  reduced. 
The  losses  from  friction  remain  almost 
constant,  however,  at  partial  loads,  so 
that  over-all  efficiency  declines,  and  ad¬ 
ditional  heating  occurs  from  friction  of 
air  through  the  ports. 

When  air  is  compressed  in  the  cylin¬ 
der  of  an  air  compressor  its  temperature 
is  raised  materially,  and  so  little  of  this 
heat  is  absorbed  that  compression  is 
almost  adiabatic.  If  air  with  an  initial 
temperature  of  60  deg.  F.  is  compressed 
to  100  lb.  in  a  single-stage  compressor, 
the  temperature  is  raised  to  450  deg.  F. 
or  higher,  and  this  high  temperature 
makes  proper  lubrication  extremely 
difficult.  It  also  causes  a  volumetric 
loss,  when  the  air  cools  down  again,  of 
as  much  as  25  per  cent. 

To  reduce  the  effect  of  this  high  tem¬ 
perature  in  the  cylinder,  the  cylinder 
walls  and  ends  are  water  jacketed,  but 
the  cooling  effect  on  the  air  itself  is 
almost  negligible.  In  two-stage  com¬ 
pression  the  temperature  in  the  cylin¬ 
ders  is  much  lower  than  in  single- 
stage  compression;  in  the  low-pressure 


cylinder  the  pressure  is  only  25  to  35 
llj.  per  square  inch,  and  this  air,  before 
it  goes  to  the  high-pressure  cylinder,  is 
passed  through  an  intercooler — a  cylin¬ 
der  in  which  are  many  small  brass  tubes, 
extending  from  one  cylinder  head  to  the 
other.  Cooling  water  passes  through 
these  pipes,  and  the  air  circulates  around 
them.  Theoretically,  the  air  is  cooled  to 
its  initial  temperature;  but  this,  of 
course,  depends  on  the  temperature  and 
and  quantity  of  the  cooling  water.  On 
account  of  the  lower  temperatures,  lubri¬ 
cation  is  less  difficult  in  a  two-stage 
compressor,  and  the  volumetric  loss  is 
less.  The  saving  in  power  over  single- 
stage  compression  is  theoretically  about 
15  per  cent;  in  practice  it  is  10  per 
cent  or  more. 

W'hen  the  air  leaves  the  compressor 
it  carries  considerable  moisture,  most 
of  which  is  dropped  as  the  air  cools. 
This  moisture  collects  in  low  spots  in 
the  air  line,  reducing  the  size  of  the 
passage,  causing  trouble  in  cold  weather 
by  freezing.  Moist  air  causes  ice  to 
form  at  the  exhaust  port  of  the  machine 
it  is  driving;  and,  if  allowed  to  expand 
in  the  cylinder  to  a  pressure  of  less  than 
40  lb.,  may  cause  the  machine  to  freeze, 
and  at  the  least  this  increases  the  diffi¬ 
culties  of  lubrication.  For  these  and 
other  reasons  good  practice  suggests 
installing  an  aftercooler  in  the  dis¬ 
charge  line  from  the  compressor.  This 
device  is  constructed  like  the  intercooler 
and  operates  on  the  same  principle,  but 
more  often  stands  in  a  vertical  position. 
Aftercoolers  are  not  used  as  often  as 
they  should  be,  especially  in  cold 
climates. 

If  the  air  is  reheated  to  a  temperature 
of  250  deg.  F.  the  danger  of  freezing 
is  avoided,  and  the  volume,  and  conse¬ 
quently  the  amount  of  work  that  it 
will  perform,  are  increased  30  to  35 
per  cent.  Although  the  cost  of  re¬ 
heating  is  only  one-eighth  as  much  as 
that  of  the  same  increase  in  power  by 
means  of  compression,  the  difficulty  of 
disposing  of  the  fumes  from  the 
heaters  has  made  their  use  underground 
infrequent;  but  they  are  often  used  in 
quarries  and  other  surface  work, 
especially  in  cold  weather. 

The  amount  of  water  required  for 


water  jackets,  intercooler,  and  after¬ 
cooler  depends  on  the  temperature  of 
the  water  and  the  pressure  of  the  air. 
So  that  the  temperature  of  the  air 
leaving  the  intercooler  or  aftercooler 
should  be  within  20  deg.  of  the  tempera¬ 
ture  of  the  water,  the  quantities  shown 
in  the  accompanying  table,  from 
“Compressed  Air  Data,”  edited  by  W. 
L.  Saunders,  and  published  by  Com¬ 
pressed  Air  Magazine,  should  be  used. 

Unless  a  plentiful  supply  of  water  is 
available  under  pressure  at  low  cost, 
the  cooling  water  should  be  circulated 
with  a  small  electric  centrifugal  pump 
with  25-ft.  head,  and  cooled  in  a  small 
spray  pond  outside  the  engine  house. 
One  H-in.  nozzle  and  100  cu.ft.  pond 
capacity  are  needed  for  each  500  cu.ft. 
free  air  per  minute  of  capacity.  At  little 
expense  such  a  spray  pond  can  be  made 
to  add  much  to  the  appearance  of  the 
grounds  near  the  engine  house. 

The  compressor  intake  sometimes 
draws  its  air  from  the  engine  room, 
but  the  pipe  should  preferably  be  ex¬ 
tended  through  tlie  wall  of  the  building, 
tlien  turned  up  until  the  opening  is 
8  or  10  ft.  above  the  ground,  in  a  place 
where  the  air  is  clean  and  reasonably 
dry.  The  diameter  of  the  pipe  should 
be  not  less  than  the  diameter  of  the 
intake  opening  of  the  air  compressor; 
if  its  length  is  more  than  10  ft.  the 
diameter  should  be  increased  1  in.  for 
every  10  ft.  of  length.  The  intake 
opening,  covered  or  turned  over  so 
that  rain  or  snow'  will  not  fall  in,  should 
be  protected  by  a  wire  screen  at  least 
four  times  as  large  in  area  as  the  cross- 
section  of  the  pipe,  to  keep  out  large 
particles  of  dirt  or  refuse  without  pre¬ 
senting  much  frictional  resistance.  If 
the  air  contains  much  sand  or  dust,  a 
good  plan  is  to  filter  it.  When  this  is 
done  the  intake  is  surrounded  by  a 
screened  room  the  walls  of  which  con¬ 
sist  of  removable  panels  covered  with 
cheesecloth,  at  least  1  sq.ft,  of  cloth 
being  allowed  for  every  25  cu.ft.  free 
air  per  minute  of  capacity. 

The  intake  air  should  be  as  cool  as 
possible.  If  60  deg.  F.  is  taken  as 
unity,  the  capacity  of  the  compressor 
will  be  increased  13  per  cent  at  zero 
temperature  and  decreased  10  per  cent 
at  120  deg.  temperature. 

To  equalize  the  load  on  the  compres¬ 
sor  to  some  extent,  to  cool  the  air,  and 
to  catch  the  moisture  precipitated,  a 
receiver  is  put  in  the  discharge  line. 
This  should  be  outside  the  building,  but 
as  near  the  compressor  as  is  safe  and 
convenient.  It  should  be  in  such  a  posi¬ 
tion  that  an  explosion  would  cause  the 
minimum  amount  of  damage.  With 
two-stage  compression  the  danger  of  ex- 
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plosion  is  slight,  however.  Receivers 
are  usually  steel  drums  with  boiler 
heads;  but  a  tubular  boiler  is  prefer¬ 
able,  because  its  cooling  surface  is  much 
larger,  and  the  tubes  allow  a  constant 
circulation  of  air,  with  the  result  that 
in  cold  weather  the  receiver  takes  the 
place  of  an  aftercooler.  The  capacity 
of  the  receiver  should  be  about  the 
same  as  the  volume  of  compressed  air 
discharged  per  minute,  or  roughly  one- 
seventh  of  the  capacity  of  the  com¬ 
pressor  in  free  air  per  minute. 

The  inlet  of  the  receiver  should  be 
near  one  end,  and  the  outlet  near  the 
other,  preferably  at  the  top,  to  avoid 
entraining  water  in  the  stream  of  air. 

A  safety  valve  and  a  blowoff  valve 
are  necessary.  Unless  an  aftercooler 
has  been  provided,  the  receiver  should 
not  be  covered;  it  should  be  allowed  to 
radiate  as  much  heat  as  possible.  A 
coat  of  aluminum  paint  will  help  to 
prevent  the  sun  from  heating  it. 

If  the  pipe  line  is  long,  a  small  re¬ 
ceiver  is  preferably  installed  near  the 
point  of  consumption.  This  will  help 
to  equalize  the  flow  of  air  through  the 
pipe  and  thus  cut  down  to  some  extent 
the  loss  of  pressure  due  to  friction.  It 
will  also  catch  much  precipitated  water. 

Volumetric  loss  in  capacity  occurs  be¬ 
cause  of  clearance,  at  the  end  of  every 
stroke  of  the  compressor,  which  loss  in¬ 
creases  proportionately  as  the  pressure 
rises.  On  account  of  the  lower  com¬ 
pression  ratio  in  a  two-stage  compres¬ 
sor,  the  loss  is  less  than  in  a  single- 
stage  compressor.  This  loss  is  volu¬ 
metric — the  compressor  does  not  deliver 
as  much  air  as  is  displaced  by  the  piston 
in  its  stroke ;  but  the  clearance  loss  does 
not  affect  power  consumption,  because 
the  air  compressed  in  the  clearance 
space  performs  the  same  amount  of 
work  in  expanding  as  was  expended  on 
it  when  it  was  compressed.  In  calcu¬ 
lating  the  capacity  of  a  compressor, 
therefore,  the  clearance  losses  must  be 
deducted  from  the  volume  of  piston  dis¬ 
placement.  The  relationship  of  air  de¬ 
livered  to  piston  displacement,  called 
the  “compression  factor,”  varies  from 
75  per  cent  in  single-stage  compression 
to  85  per  cent  in  the  best  two-stage  com¬ 
pressors;  83  per  cent  is  the  factor  usu¬ 
ally  employed  in  two-stage  compression. 
This  means  that  a  compressor  with  a 
piston  displacement  of  1,000  cu.ft.  per 
minute  actually  delivers  only  830  cu.ft. 
of  free  air. 

The  volumetric  efficiency  of  the  com¬ 
pressor  is  also  influenced  by  the  altitude 
and  by  the  temperature  of  the  incoming 
air.  Not  only  do  higher  altitudes  de¬ 
crease  compressor  capacity  but  they  also 
increase  to  an  even  larger  extent  the 
air  consumption  of  rock  drills  and  other 
air-driven  machines.  The  effect  of  alti¬ 
tude  is  shown  in  an  accompanying  table. 

In  estimating  the  air-compressor 
capacity  needed,  maximum  rather  than 
the  average  rate  of  air  consumption 
must  be  provided  for.  Calculation  has 
been  customarily  based  on  the  number 


of  rock  drills  in  use,  but  this  basis  is 
not  now  as  dependable  as  it  was  for¬ 
merly,  because  so  much  auxiliary  ma¬ 
chinery — such  as  scraper  hoists,  timber 
hoists,  air  cylinders,  pumps,  ore  loaders, 
and  diamond  drills — is  operated  by 
compressed  air.  The  number  of  cubic 
feet  of  air  to  be  allowed  for  each  drill 
depends  on  air  pressure,  size  and  make 
of  the  drill,  and  altitude.  With  many 
drills,  the  likelihood  is  less  that  they  will 
all  be  in  use  at  the  same  time  than  if  the 
number  is  small ;  and,  as  a  consequence, 
compressor  capacity  required  is  not  in 
direct  proportion  to  the  number  of 
drills.  In  estimating  requirements,  the 
number  of  drills  of  each  type  is  multi¬ 
plied  by  the  air  consumption  per  minute 
of  that  type  of  drill,  and  the  products 
thus  obtained  are  added  together.  This 
total  is  then  multiplied  by  a  factor  that 
depends  on  the  total  number  of  drills. 
These  factors,  as  percentages,  are  given 
empirically  as  follows:  1  drill,  100  per 
cent;  5  drills,  80  per  cent;  10  drills,  70 
per  cent;  15  drills,  65  per  cent;  20 
drills,  60  per  cent ;  30  drills  55  per  cent ; 
50  drills,  50  per  cent;  70  drills,  48  per 
cent ;  100  drills,  45  per  cent. 

Air  consumption  per  drill  can  usually 
be  obtained  from  the  manufacturer,  but 
in  the  absence  of  specific  information 
can  be  taken  empirically  from  the  ac¬ 
companying  table. 

An  addition  must  be  made  to  the  re¬ 
quirements  of  the  rock  drills  to  meet 
the  demands  of  other  air-driven  ma¬ 
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chinery.  Under  average  conditions  25 
per  cent  is  sufficient,  assuming  that  the 
pipe  lines  are  kept  in  good  condition  and 
free  from  leaks.  If  pipe  lines  are  leaky, 
or  if  an  unusually  large  number  of 
auxiliary  machines  are  used,  a  larger 
addition  will  be  needed. 


Air  Consumption  of  Rock  Drills 


In  Cu.Ft.  of  Free  Air  per  Minute  at  Sea  Level 


Diameter  of 
Cylinder,  Inches 


^Pressure  in  Lb.  per  Sq.In.-^ 
80  90  100 


21 

31 

41 


86 

95 

104 

104 

115 

126 

114 

126 

138 

131 

152 

166 

164 

182 

199 

Another  basis  for  calculation  is  the 
productive  capacity  of  the  mine  in  tons 
of  ore  and  waste  per  shift.  Here  a  wide 
divergence  exists  between  those  mines 
that  have  large,  regular  orebodies,  and 
those  in  which  the  orebodies  are  small, 
irregular,  and  scattered,  and  in  which 
an  abnormally  large  amount  of  develop¬ 
ment  is  required.  The  factors  vary 
from  3  to  7  cu.ft.  free  air  per  minute  per 
tons  of  output  per  shift.  In  choosing 
the  proper  factor,  experience  and  a 
knowledge  of  the  requirements  of  simi¬ 
lar  mines  are  the  best  guides,  but  a 
factor  of  4  to  5  cu.ft.  per  ton  is  about 
right  for  average  conditions. 

If  a  mine  that  is  situated  at  an  eleva¬ 
tion  of  1,000  ft.  above  sea  level,  using 
air  at  a  pressure  of  90  lb.,  is  to  employ 
fifty  3^-  and  3-in.  drills  to  produce 
1,000  tons  of  ore  per  shift,  the  air  re¬ 
quirements  may  be  calculated  thus : 

50  drills  @  150  cu.ft . 7,500  cu.ft. 

7,500  cu.ft.  X  50%  correction 

for  load-factor  . 3,750  cu.ft. 

3,750  cu.ft.  -f-  25%  for  aux¬ 
iliary  machinery . 4,688  cu.ft. 


Effect  of  Altitude  on  Compression 


Altitude: 

Air 

Compressor 

Feet  Above 

Consumption, 

Capacity, 

Sea  Level 

Per  Cent 

Per  Cent 

Sea  level 

100 

100 

2,000 

107 

98 

4,000 

114 

95.5 

6,000 

122 

93 

8,000 

130 

90 

10,000 

140 

87.5 

This  is 

equivalent  to  4.7 

cu.ft,  of  air 

per  ton  of  capacity  per  shift. 

The  peak  load  occurs  usually  for  two 
hours  in  the  late  morning  and  two  hours 
in  the  early  afternoon;  during  the  rest 
of  the  shift  the  load  is  much  lighter. 
Air  compressors  that  are  run  at  con¬ 
stant  speed,  as  are  those  driven  by  elec¬ 
tricity,  are  much  less  efficient  at  light 
loads  than  at  full  load,  and  to  use  two 
or  more  smaller  compressors  rather  than 
one  large  unit  is  therefore  a  good  plan, 
provided  the  smaller  units  are  large 
enough  to  be  efficient.  By  this  arrange¬ 
ment  one  or  more  compressors  may  be 
shut  down  during  periods  of  light  load, 
and  the  active  compressor  can  be  run 
more  efficiently.  An  additional  advan¬ 
tage  is  that  an  accident  to  one  com¬ 
pressor  will  not  cut  off  all  air  supply. 

If  the  speed  of  the  compressor  varies 
with  the  load,  as  is  the  condition  with 
steam-driven  machines,  one  large  com¬ 
pressor  will  be  more  economical  than 
two  smaller  units. 
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Mill  and7smeltet, 
United  States 
Smelting,  Refining 
and  Mining 
Company 


Crushing  plant,  showing 
pan  feeder  and  continuous 
elevator 


Roll  feeders  delivering  from 
mill  bin  to  rod  mills 


Grinding  section,  showing 
rod  mills  and  spiral  classifiers 
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Protection  of  Power-Shovel 

Equipment  Against  Overheating 

Cuts  Maintenance  Costs 


pected.  But  overheating  of  the  operat¬ 
ing  machinery  may  readily  develop  from 
abnormal  conditions,  such  as  unusually 
high  air  temperatures;  unusually  hard 
digging,  requiring  heavy  currents  and 
low  speed,  with  reduced  motor  ventila¬ 
tion  over  a  large  part  of  the  operating 
time;  failure  of  blower  on  motors  pro¬ 
vided  with  forced  ventilation;  unusually 
for  considerable  time,  drawing  heavy  severe  dust  conditions,  restricting  ven- 
current.  Although  the  machine  tempera-  tilation  by  clogging  windings  and  ven¬ 
tures  may  be  increased  very  little,  be-  tilating  ducts;  and  incorrect  control 
cause  of  their  large  thermal  storage  adjustments  or  tampering  with  control. 


J.  E*  Borland 


Mining  Engineer 
W estinghouse  Electric 
&  Manufacturing  Company 


'  A  -  Mofor  heating  time  for  SS"  rise, 
motor  starting  cold 

-f-  B  •  Thermal  overload  relay  tripping  time, 
applied  at  125%  motor  current 

C*  Thermal  overload  relay  tripping  time, 
applied  at  2S0  %  motor  current  ’ 
I  D  -  Motor  thermostat,  C  and  D  protect 
the  motor 


Variable  voltage  equipment  as  applied 
to  power  shovels  has  generally  been 
considered  to  be  self-protecting  from 
overload,  inasmuch  as  the  d.c.  genera¬ 
tors  supplying  each  of  the  operating 
motors  are  designed  and  adjusted  to 
have  a  drooping  volt-ampere  character¬ 
istic,  similar  to  that  shown  by  Fig.  1, 
limiting  the  maximum  current  in  the 
circuit  to  a  definite  predetermined  value. 
This  is  commonly  known  as  the  “stalled 
current,”  being  the  current  drawn  if  the 


Fig,  3  —  Curves 
showing  how  com¬ 
plete  protection  is 
given  the  motor  at 
all  times 


Time,  Minutes 


Even  though  no  immediate  trouble 
may  develop  from  overheating  of  motor 
or  generator  windings,  the  insulation 
deteriorates  more  rapidly,  and  in  time 
the  shovel  is  out  of  service  for  electrical 
repairs.  The  insulating  materials  used 
on  motors  and  generators  applied  to 
shovel  service  are  of  two  general  classes ; 
A-2.  Cotton,  silk,  paper,  and  other 
fibrous  materials,  treated  or 
impregnated. 

B.  Mica,  asbestos,  and  other  ma¬ 
terials  capable  of  resisting 
high  temperatures  in  which 
Class  A  material  or  binders, 
if  used,  are  for  structural 
purposes  only  and  may  be 
destroyed  without  impairing 
the  mechanical  qualities. 

For  each  of  these  classes  there  is  a 
point  where  the  trailing  cable  connects  fairly  definite  maximum  temperature 
to  the  distribution  line,  are  often  held  above  which  rapid  deterioration  takes 
preferable,  inasmuch  as  the  cable  is  sub-  place.  For  Class  A-2  materials,  this  is 
ject  to  more  or  less  frequent  trouble,  taken  at  105  deg.  C,  and  for  Class  B, 
and  exposed  to  injury  from  cars,  trucks,  125  deg.  C.  Machines  using  the  former 
falling  rocks,  and  other  sources.  are  accordingly  rated  on  the  basis  of  a 

Under  ordinary  conditions  the  shovel  maximum  temperature  rise  of  50  deg. 
is  little  the  worse  for  the  absence  of  C.,  and  those  using  the  latter  are  rated 
protection  against  overheating.  The  ap-  at  75  deg.  C.  rise, 
plication  of  electrical  machinery  is  In  so  far  as  any  effect  of  temperature 
backed  by  long  experience  and  each  on  the  insulation  is  concerned,  if  kept 
drive  is  adjusted  for  the  service  ex-  within  the  values  noted,  the  life  appears 


Fig,  1  —  Volt-ampere 
characteristic  of  60- 
kw.  variable  -  voltage 
shovel  geuerator 


Line  Ampeirs 


motor  is  stalled  with  its  controller  at 
the  “full-on”  position. 

The  main  purpose  of  this  character¬ 
istic  is  to  limit  the  maximum  torque  that 
can  be  thrown  on  any  one  motion  and 
thus  avoid  overstressing  the  shovel 
structure  and,  at  the  same  time,  permit 
the  use  of  a  simple  form  of  control 
equipment,  requiring  little  or  no  care  in 
manipulation.  Inasmuch  as  maximum 
simplicity  in  the  electrical  equipment  of 
the  shovel  is  desirable,  a  solid  electrical 
connection  is  customarily  made  between 
each  motor  armature  and  its  generator, 
the  generator  characteristic  being  relied 
upon  for  some  degree  of  protection  if  a 
short-circuit  should  develop  in  the 
motor  or  interconnection. 

Little  or  no  attempt  has  been  made 
to  protect  against  overheating  of  the 
motor  or  generator  windings.  With  the 
widely  varying  loads  exp>erienced  in 
shovel  service,  any  of  the  devices  ordi¬ 
narily  applied  for  such  protection  with 
industrial  motor  control  would  hardly 
be  practicable.  For  example,  the  hoist 
or  crowd  motors  are  frequently  stalled 
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Fig.  2 — Graph  showing  typical  load  on  4-yd.  shovel  motor.  Hoist 
motor  current 
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ground  men  need  not  be  exposed  to 
surface  temperatures. 

Every  mine  should  have  at  least  two 
openings  which  would  act  as  escape- 
ways  if  fire  should  start  at  the  collar 
or  mouth  of  one  of  them.  These  pos¬ 
sible  ways  of  escape  should  be  kept  at 
all  times  so  that  men  in  ordinary  physi¬ 
cal  condition  can  travel  through  them 
without  undue  exertion  or  delay.  In 
other  words,  they  should  at  all  times 
be  maintained  as  escape-ways  in  fact  as 
well  as  in  name. 

The  surface  entrances  to  shafts  or 
drifts  should  be  safeguarded  in  various 
ways ;  if  timbered  they  should  be 
gunited,  or  the  timber  before  being 
placed  should  be  treated  with  a  fire- 
retarding  preservative,  or  steel  sets 
to  be  of  indefinite  length.  If  exposed  to  mostats  can  then  be  arranged  in  several  should  be  installed  as  fire  breaks,  or 
moderately  higher  temperatures,  the  different  ways  to  give  the  desired  pro-  some  timber  sets  should  be  removed  and 
materials  lose  their  fibrous  strength  and  tection.  Following  are  two  modes :  the  rock  or  ground  gunited,  if  it  will 

deteriorate  more  or  less  rapidly,  depend-  1.  Thermostats  connected  in  series  stand;  or,  preferably,  concreting  should 

ing  upon  the  temperature  and  the  length  and  arranged  to  operate  a  be  done.  This  fireproofing  should  ex- 

of  exposure.  In  time,  then,  the  insula-  signal,  warning  the  operator  tend  into  the  mine  at  least  50  ft.  from 

tion  fails  mechanically,  allowing  parts  that  a  high  temperature  is  the  surface  and,  if  feasible,  much 

at  different  potentials  to  come  into  con-  being  reached  on  one  or  more  farther. 

tact,  with  consequent  damage.  Where  machines.  If  a  mine  has  mechanical  ventilation 

severe  vibration  exists,  as  on  shovel  2.  Thermostats  wired  in  series  (and  all  mines,  coal  or  metal,  should 

drives,  this  condition,  of  course,  is  ag-  and  connected  to  a  protective  have  mechanical  ventilation),  it  should 

gravated.  contactor,  disconnecting  the  be  so  arranged  that  the  fan  can  be 

In  the  interests  of  economy,  therefore,  exciter  and  preventing  fur-  stopped  easily  or  the  air  current  quickly 

to  minimize  maintenance  cost  and  to  ther  operation  of  the  shovel  reversed  if,  after  due  consideration  is 

avoid  costly  shutdowns  for  repairs  are  until  machines  have  cooled  given  the  existing  conditions,  correct 

highly  desirable  in  order  that  protection  sufficiently.  procedure  requires  that  either  of  these 

may  be  had  against  operating  equipment  Of  these,  the  former  method  would  things  be  done. 

above  its  maximum  temperature  limit,  probably  be  preferable  where  interfer-  Fire  may  be  caused  by  carelessness. 
Probably  the  most  satisfactory  method  ence  with  production  or  the  transporta-  which  includes  the  lack  of  safeguarding 
of  doing  this  is  to  apply  a  small  thermo-  tion  system  would  be  undesirable  with-  from  ignitions  by  electricity,  lighting, 
stat  to  the  motor,  at  the  most  accessible  out  notice.  In  this  instance,  of  course,  smoking,  open  fire,  and  by  many  un¬ 
point  which  reaches  a  high  temperature  the  shovel  machinery  may  suffer  more  foreseen  means.  But  provision  should 
with  load,  and  to  calibrate  this  thermo-  or  less,  depending  upon  the  length  of  be  made  at  every  mine,  large  or  small, 
stat  so  that  it  will  operate  when  the  hot-  time  it  is  kept  in  operation  with  in-  to  meet  an  outbreak  of  fire  from  any 
test  part  of  the  machine  approaches  the  creasing  temperatures  after  the  warning  source. 

maximum  temperature  limit.  Such  ther-  has  been  given.  Fire-fighting  equipment  and  men  who 

understand  how  to  use  it  should  be 
distributed  so  as  to  be  available  at  suit¬ 
able  and  strategic  points  on  the  surface. 
The  ecjuipment  should  include  a  water 
service  of  plugs,  hose,  nozzles,  buckets, 
'  and  barrels,  fire  extinguishers,  and  sand. 

Certain  men  should  be  trained  in  fire¬ 
fighting  methods  and  given  regular 


On  «l.-o.  motors 
the  thermostat  is 
mounted  on  the  in¬ 
terpole  winding 


Surface  Fires  May  Imperil  Mine  Workers 
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Completion  of  the  new  plant  of  the 
Rhodes  Alkali  &  Chemical  Corporation, 
near  Mina,  Nev.,  places  the  United 
States  one  step  nearer  independence 
from  foreign  salt  cake,  for  use  in 
the  kraft  paper  and  other  industries. 
Changes  in  the  manufacture  of  nitric 
and  muriatic  acids,  together  with  in¬ 
creased  consumption  of  sodium  sulphate, 
have  resulted  in  a  domestic  shortage  and 
increased  importation,  and  this  situation 
caused  considerable  interest  in  the  ex¬ 
ploitation  of  natural  deposits  of  glauber 
salt  and  brines  in  various  parts  of  the 
country.  Most  of  these  salines  are  sit¬ 
uated  in  isolated  desert  sections,  far 
from  rail  transportation  and  from  the 
consuming  centers,  which  makes  cost 
of  transfer  to  the  railroad  and  rail 
freight  to  destination  major  items  in 
total  expense. 

Rhodes  Marsh,  the  site  of  this  new 
plant,  9  miles  south  of  Mina,  Nev.,  is  on 
the  line  of  the  Southern  Pacific  Rail¬ 
road  that  serves  Tonopah.  Present 
freight  rates,  although  out  of  line  com¬ 
pared  with  freight  tariffs  for  other 
commodities,  make  possible  competition 
with  imported  material  in  the  Pacific 
Northwest.  An  equitable  adjustment  of 
rates  will  open  up  new  markets  in  the 
paper  mills  in  the  Gulf  region. 

Exploitation  of  the  marsh  began  in 
the  days  of  Virginia  City  and  the  gold 
and  silver  strike  on  the  Comstock  Lode, 
when  salt  was  mined  for  use  of  the  ex¬ 
traction  of  silver.  An  interesting  item 
relating  to  this  period  is  an  account  of 
the  importation  of  camels  for  the  haul¬ 
ing  of  the  salt  to  Virginia  City,  a  city 
ordinance  requiring  them  to  enter  the 
city  only  at  night,  to  prevent  the  stam¬ 
peding  of  horses.  When  their  use  as 
desert  carriers  finally  stopped,  they  were 
released  and  eventually  wandered  into 
Arizona,  where  they  existed  wild  for 
several  years.  Among  the  names  found 
in  the  early  location  notices  is  that  of 
James  Rolph,  then  an  official  of  the 
Bank  of  California,  and  the  father  of  the 
present  Governor  of  California. 

The  several  mining  claims  covering 
the  mineralized  area  were  consolidated 
into  the  Rhodes  Salt  &  Borax  Company, 
which  produced  borax  until  “Borax” 
Smith  began  the  operation  of  the  large 
deposit  in  Death  Valley.  Remains  are 
still  visible  of  the  old  plant  and  the  dug- 
outs  used  by  the  500  or  more  China¬ 
men  and  Indians  who  searched  in  the 


mud  for  the  borax  “cotton  balls.”  Small 
“balls”  are  occasionally  found  in  the 
overburden  even  now. 

The  deposit  passed  into  the  hands  of 
the  Betty  family,  of  Mina,  and  small 
amounts  of  salt  were  produced  until 
1911.  This  salt  was  used  in  the  silver 
mills  at  Belleville,  Sodaville,  and  Can¬ 
delaria  —  all  camps  associated  with 
pioneer  enterprise  and  stories  of  the 
“old-timers,”  but  now  “ghost  towns.” 

A  few  years  ago  P.  S.  Williams,  a 
chemical  engineer  at  one  time  associated 
with  a  concern  producing  sodium  sul¬ 
phate  from  Carrizo  Lake,  Calif.,  came 
across  an  old  report  of  Prof.  Joseph  Le 
Conte,  geology  professor  at  the  Univer¬ 
sity  of  California,  in  which  mention  was 
made  of  an  enormous  deposit  of  glaub¬ 
er  salt  at  Rhodes.  Mr.  Williams  made 
an  inspection  trip  to  the  property,  and 
in  1928  was  able  to  interest  a  group  of 
San  Francisco  men  in  securing  an 
option.  Representatives  of  this  group 
spent  considerable  time  prospecting  the 
deposit,  surveying  the  markets,  and  in¬ 
vestigating  processes  for  recovery  of  the 
sulphate,  the  first  plant  not  being  erected 
until  1930.  With  the  experience  thus 
gained  as  a  basis,  a  program  of  im¬ 
provement  was  initiated  late  in  1932, 
under  the  superintendence  of  D.  E. 
Root,  and  at  the  present  writing  the 
production  is  about  50  tons  of  finished 
salt  cake  per  day.  The  men  whose  vision 
and  resources  are  principally  respon¬ 


sible  for  the  fruition  of  this  project  are 
J.  N.  Rosekrans,  W.  H.  Metson,  W.  G. 
Metson,  and  their  associates. 

Rhodes  Marsh,  roughly  circular  in 
shape,  evidently  the  result  of  the  evap¬ 
oration  of  the  enormous  body  of  water  j 
that  at  one  time  covered  Nevada,  is  the 
drainage  center  for  some  600  square 
miles  of  territory.  The  mineralized  sec¬ 
tion,  about  200  acres  in  area,  is  covered 
with  6  in.  to  2  ft.  of  silt.  On  the  south 
half  of  the  deposit,  a  15-ft.  layer  of 
glauber  salt  is  found  immediately 
under  the  overburden ;  in  places  it  has 
been  found  to  be  present  at  a  depth  of 
80  ft.  This  portion  of  the  marsh  is  fed 
by  small  springs,  and  a  well  that  was 
drilled  south  of  the  deposit  has  de¬ 
veloped  an  artesian  flow  of  several  hun¬ 
dred  gallons  per  minute.  The  north  half 
of  the  deposit  is  slightly  different  in 
character,  large  areas  having  been 
marked  in  which  the  glauber  .salt  is  | 
overlain  with  anhydrous  sodium  sul¬ 
phate  in  a  layer  from  3  to  5  ft.  thick.  In 
this  portion  the  overburden  consists  of 
salt  (NaCl)  as  well  as  fine  silt.  Brines 
probably  filled  the  old  workings  in  this 
location ;  and,  during  the  evaporation 
that  deposited  the  salt,  enough  heat  was 
transmitted  into  the  bed  of  glauber  salt 
to  cause  the  conversion  of  the  mirabilite 
to  thenardite,  or  anhydrous  sodium  sul-  ' 
phate.  Brine  level  in  the  deposit  varies 
somewhat  with  the  seasons,  and  also  ' 
in  different  locations  on  the  marsh. 
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The  surrounding  terrain,  generally  Ore  from  this  stockpile  may  be  trans-  supplied  with  air  that  comes  from  a 
mountainous  with  little  vegetation,  is  ferred  to  the  plant  by  truck  or  by  nar-  dust-removal  system  at  the  discharge 
highly  mineralized.  Mining  ventures  row-gage  railway.  end. 

for  silver,  gold,  tungsten,  and  mercury  The  plant  treatment  of  the  crude  ore  The  dried  product  passes  through 
have  been  successfully  promoted  in  the  is  merely  a  process  for  the  removal  of  rolls,  for  reduction  to  minus  3  mesh,  and 
vicinity,  and  an  increase  in  metal  prices  salt  and  silt.  This  is  done  in  several  is  then  elevated  to  flow  by  gravity  to  the 
or  an  adjustment  of  freight  rates  would  steps,  to  maintain,  so  far  as  practicable,  stockpile,  or  direct  into  cars  for  ship- 
probably  revive  these  activities.  It  is  ment.  Additional  crushing  equipment  is 

typical  Western  desert  country,  with  being  installed  to  reduce  the  product  to 

extreme  variations  in  temperature,  the  minus  20  mesh,  to  meet  the  require- 

thermometer  going  well  above  115  deg.  *  ’  ments  of  a  few  consumers. 

F.  in  the  summer  and  below  zero  in  the  ;  -  .  :  j^ower  is  furnished  to  the  plant  by  a 

winter.  ;  -  v:  '  diesel  engine,  which  drives  all  the  ma- 

Initial  efforts  to  develop  a  process  for  ■  chinery  through  belts.  Wells  furnish 

the  production  of  salt  cake  were  directed  ample  supply  of  the  water  used  in 

toward  the  utilization  of  the  seasonal  ‘ ^  1  small  boiler  without  treatment.  No 

temperature  changes,  using  the  natural  f  mine  is  operating  in  the  district,  so  labor 

brines,  or  brines  made  by  passing  water  ■  ’•*  .  ^  plentiful,  although  a  comparatively 

over  or  through  the  glauber  beds,  as  J  ,  wage  scale  has  been  maintained, 

the  starting  point.  Next,  an  attempt  ^  One  8-hr.  shift  will  produce  over  50 

was  made  to  free  the  glauber  salts  from  ^  ^  •  tons  of  finished  product  per  day.  Pro- 

therefore,  can  be  expanded 


duction, 

easily  to  three  times  that  amount  by 
operating  24  hr.  By  regpilar  chemical 
control  a  uniform  product  is  obtained, 
as  evidenced  by  the  following  typical 
analysis:  Per  Cent 

a.counter  flow  of  material  and  liquors.  Sodium  sulphate  . 97.33 

and  to  utilize  the  nearly  saturated  solu-  Sodium  chloride .  1.07 

tions  whenever  possible,  so  as  to  prevent  Calcium  sulphate .  0.28 

losses.  The  ore  is  first  dumped  on  an  insoluble  .  1.24 

elevated  platform,  from  which  the  large  Moisture  .  0.08 

lumps  are  fed  through  a  jaw  crusher. 

It  is  then  conveyed  to  the  washer.  The  By  screening  out  and  grinding  the 
fines  (under  2  in.  in  size)  are  fed  direct  coarser  material  from  the  dryer,  the  im- 
to  the  washer — a  long  trough  equipped  purities  may  be  further  reduced,  so  that 
with  paddles  that  serves  to  separate  the  for  certain  classes  of  consumers  a  mate- 
individual  crystals  from  the  silt  while  rial  can  be  furnished  well  over  98  per 
assisting  the  solution  of  sodium  chloride  cent  sodium  sulphate  and  under  three- 
by  rather  violent  agitation.  The  over-  quarters  of  1  per  cent  insoluble, 
flow  of  muddy  liquor  from  this  machine  Production  has  been  maintained  even 
goes  to  the  waste  disposal  ponds.  in  the  face  of  the  violent  earthquake 

Solids  from  the  washer  are  elevated  that  centered  only  10  miles  east  of  Mina 
to  pass  over  a  dewatering  screen  be-  in  December,  1932,  and  the  blizzards 
fore  being  delivered  into  a  duplex  Dorr  that  covered  the  section  with  2  to  3  ft. 
classifier,  the  muddy  solution  from  the  of  snow  in  January,  1933.  The  summer 


Section  of  pit  showing  thenardlte  layer. 


cars  can  be  loaded  directly  by  the 
shovel,  and  is  moved,  if  necessary,  to 
prevent  rehandling  of  ore. 

The  cars,  four  to  six  at  a  time,  are 
hauled  about  a  mile  to  the  plant  by  a 
5-ton  Plymouth  gasoline  locomotive. 
Travel  over  the  marsh  by  automobile 
or  truck  in  wet  weather  or  during  the 
winter  months  is  almost  impossible  be¬ 
cause  of  the  slimy  mud,  so  rail  trans¬ 
portation  is  most  advisable,  and  a  stock¬ 
pile  of  crude  ore  is  maintained  near  the 
plant  to  insure  continuous  milling 
should  field  operations  be  interrupted. 


Plant  of  the  Rhodes  Alkali  &  Chemical  Corporation,  near  Mina,  Nev. 
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“colors”;  construction  and  operation  of 
the  rocker;  sluicing  and  construction  of 
sluice  boxes,  long  toms  and  riffles; 
methods  of  working  ground;  cleaning 
up  and  recovering  gold  from  black 
sands ;  use  of  mercury,  in  amalgamation,, 
and  retorting;  types  of  placer  mining 
machines.  A  chapter  deals  with  work 


The  Remedy;  Stannit  Money.  By  A. 
L.  IVisker,  Alaska  Commercial  Build¬ 
ing,  San  Francisco,  Calif.  $1.  Pub¬ 
lished  by  the  author. 

This  is  a  contribution  to  current  thought 
on  means  for  stabilizing  the  value  of 
currency,  not  only  in  the  United  States 
but  for  the  principal  nations  of  the 
w'orld.  In  effect,  the  author  advocates 
what  economists  refer  to  as  symmetal- 
ism — a  currency  based  on  a  combination 
of  gold  and  silver  in  arbitrary  propor¬ 
tions.  In  the  Stannit  system  of  money 
the  author  proposes  an  international 
standard  in  which  the  unit  of  value  will 
be  one-sixtieth  troy  pound  of  composite 
metal  containing  10  troy  ounces  of  sil¬ 
ver  and  2  troy  ounces  of  gold.  The  basic 
coin  of  the  system — the  Stannit — ^will 
be  the  equivalent  of  $1  in  value  and  will 
contain  80  grains  pure  silver  and  16 
grains  pure  gold,  valued  respectively  at 
20c.  and  80c.  Multiples  of  this  unit 
would  be  used  in  treasury  notes  con¬ 
vertible  on  demand  into  composite  coin 
or  bullion.  In  arriving  at  the  unit  of 
value  the  author  arbitrarily  revalues 
gold  at  $24  per  ounce  and  silver  at  $1.20 
per  ounce.  H.  C.  Parmelee. 

Inflation.  By  Donald  B.  Woodward 
and  Marc  A.  Rose.  New  York:  Whit¬ 
tlesey  House,  McGraw-Hill  Book 
Company.  Pp.  165;  $1.50. 

The  authors  of  this  volume,  one  of 
whom — Marc  A.  Rose — is  editor  of  The 
Business  Week,  have  endeavored  to  pro¬ 
vide  a  layman’s  book  on  inflation.  Much 
of  the  information  presented,  as  pointed 
out  in  the  preface,  is  purely  expository, 
with  the  object  of  explaining  clearly 
and  impartially  a  subject  that  is  fre¬ 
quently  distorted  by  prejudice.  In  a 
concluding  chapter  the  authors  discuss 
their  own  views ;  these,  in  brief,  suggest 
a  managed  money.  The  book  is  an  ex¬ 
cellent  companion  volume  to  “A  Primer 
of  Money,”  also  by  Messrs.  Woodward 
and  Rose,  and  from  Whittlesey  House. 

Power  Plants  on  Metal  Mines.  By 
F.  A.  W.  Thomae.  London:  Mining 
Publications,  Ltd.;  price,  5s. 

Now  that  the  technique  of  mining  and 
metallurgy  is  so  far  advanced,  more  at¬ 
tention  is  being  paid  to  the  indirect  ex¬ 
penses  of  operation,  in  which  the  cost 
of  power  is  an  important  item.  Infor¬ 
mation  on  the  various  types  of  power 
plants  in  use,  their  efficiencies  and  appli¬ 
cations,  is  to  be  found  in  standard 
engineering  textbooks ;  but  Mr.  Thomae 
has  performed  a  useful  service  to  the 
metal-producing  industries  by  the  publi¬ 
cation  of  a  handy  volume  that  discusses 


hydro-electric,  steam,  producer-gas,  and 
oil-engine  power,  and  gives  specific  in¬ 
formation  on  typical  performance  at 
representative  mining  properties  in  va¬ 
rious  parts  of  the  world.  Of  particular 
interest  and  value  is  the  section  on  pro¬ 
ducer-gas  prime  movers,  in  which  data 
are  given  that  demonstrate  the  scope 
and  economy  of  such  units.  A  conclud¬ 
ing  chapter  deals  with  power  for 
dredges,  and  a  comprehensive  bibliog¬ 
raphy  concludes  a  handbook  that 
should  prove  of  value  and  interest  to 
executives  and  operating  engineers. 

-f 

Mining  Year  Book  for  1933.  By 
Walter  E.  Skinner.  London:  Walter 
E.  Skinner,  15,  Dowgate  Hill,  E.  C. 
2;  20s.;  post  free  (inland)  20s.  9d.; 
post  free  (abroad)  21s.  6d. 

In  the  1933  edition  of  this  well-known 
reference  work  is  presented  financial 
and  other  information  concerning  1,120 
of  the  world’s  principal  mining  com¬ 
panies.  Although  comparatively  few 
new  ventures  were  undertaken  in  the 
mining  industry  in  1932,  mergers  and 
amalgamations  were  numerous,  and 
much  new  financing  was  necessary.  A 
detailed  record  of  these  developments 
of  the  year  is  contained  in  this  volume, 
as  well  as  the  wealth  of  other  important 
material  contained  in  previous  editions. 

-f 

Prospecting  and  Operating  Small 
Gold  Placers.  By  William  F. 
Boericke.  Pp.  126;  Ulus.  New  York, 
N.  Y.:  John  Wiley  &  Sons,  Inc.; 
$1.50.  London:  Chapman  &  Hall,  Ltd. 

Thousands  of  individuals  who  have 
turned  to  panning  gold  or  washing 
gravels  in  the  last  two  years  with  little 
knowledge  or  past  experience  to  guide 
them,  as  well  as  those  with  training,  will 
find  much  valuable  information  in  this 
book.  The  subject,  which  is  precisely 
indicated  by*  the  title,  is  discussed  in 
simple,  clear,  and  practical  language. 
Illustrations  are  few  but  adequate.  The 
reader  can  make  his  rocker,  long  tom, 
or  sluice  box  from  the  sketches.  A  need 
for  such  a  treatise  has  really  existed, 
despite  the  fact  that  recently  various 
government  bureaus  have  issued  pam¬ 
phlets  containing  information  intended 
to  be  helpful  to  the  gold  seeker.  The 
contents  are  best  indicated  by  the  topics 
of  the  chapters.  After  explaining  the 
formation  of  placers  (which  word  is 
-  invariably  pronounced  incorrectly  with 
the  long  “a,”  as  in  place,  by  the  green¬ 
horn)  and  discussing  the  examina¬ 
tion  of  placer  ground,  with  hints  on 
prospecting,  these  deal  successively  with 
panning  and  estimating  the  values  of 


on  “dry”  placers,  and  the  closing  one 
with  the  location  of  claims,  leasing,  and 
the  sale  of  the  gold  won  or  of  the  prop¬ 
erty  itself.  A  bibliography  and  a  col¬ 
lection  of  useful  tables  are  appended.  A 
colorful  line  in  the  book  is  the  state¬ 
ment  that  “molten  gold  is  bright  green.” 
Others  say  “a  greenish  tinge”  and  that 
the  color  is  largely  a  matter  of  reflec¬ 
tion  from  surrounding  walls  or  surfaces. 

A.  H.  Hubbell. 

The  Story  of  a  Billion  Years.  By 
William  O.  Hotchkiss.  Baltimore, 
Md.:  Williams  &  Wilkins  Company; 
pp.  127;  $1. 

One  cannot  read  this  small  volume, 
which  is  the  geological  number  in  the 
so-called  “Century  of  Progress”  series, 
without  experiencing  feelings  of  praise 
for  both  author  and  publisher.  It  is  a 
well-told,  interesting  account — and  the 
dual  characteristic  is  vital  to  a  popular 
scientific  work — with  sufficient  illustra¬ 
tions  of  quality  to  carry  the  story  of 
geology  to  the  general  reader.  Attrac¬ 
tively  bgund  and  well  printed,  the  book 
will  appeal  all  the  more  to  those  ap¬ 
preciative  of  such  qualities.  To  members 
of  the  mining  industry,  who,  owing  to 
their  long  familiarity  with  the  'subject, 
may  be  tempted  to  pass  by  the  volume, 
a  word  of  caution  may  not  be  amiss :  In 
the  last  chapter,  “What  of  the  Future,” 
Dr.  Hotchkiss,  who  is  president  of  the 
Michigan  College  of  Mining  and  Tech¬ 
nology,  poses  some  of  the  problems  that 
humanity  faces  in  the  years  immediately 
ahead;  these  he  discusses  in  a  frank, 
personal — and  to  this  reviewer,  a  de¬ 
lightful — manner.  This  summation,  out¬ 
look,  and  almost  benediction  with  which 
the  author  parts  company  with  his 
reader  is  admirable.  H.  D.  Keiser. 


Die  Primare  Erzverteilung.  F. 

Wernicke.  Verlag  von  Wilhelm 

Knapp,  Halle  (Saale),  Germany. 
Price  7.50  Rm.;  pp.  172. 

Origin  and  distribution  of  ore  deposits 
have  been  treated  in  a  manner  that 
should  prove  of  particular  interest  to  the 
mining  engineer.  Theoretical  data  are 
supplemented  and  correlated  with  hun¬ 
dreds  of  instructive  examples  from  the 
literature,  to  permit  the  mine  operator 
to  draw  fruitful  comparisons  between 
local  conditions  and  those  occurring  in 
typical  deposits  of  similar  nature.  A 
large  number  of  illustrations  and  charts 
have  been  included;  and  an  extensive 
bibliography  has  been  made  available.  A 
special  feature  is  the  importance  given 
to  the  physico-chemical  side  of  the  sub¬ 
ject. 
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Comment 
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Criticism 


Horace  G.  Young  is  in  the  Swayze 
gold  area  of  Ontario,  making  extended 
examinations. 

C.  T.  Van  Winkle,  consulting  engi¬ 
neer,  has  been  elected  chairman  of  the 
Utah  section  of  the  A.I.M.E. 

James  Y.  Murdoch,  president  of 
Noranda  Mines,  has  been  made  a  di¬ 
rector  of  Hollinger  Consolidated. 

Endicott  R.  Lovell  has  been  ap¬ 
pointed  superintendent  of  the  Calumet. 
&  Hecla  smelting  works  at  Hubbell, 
Mich. 

Thomas  West  Thompson,  of  Berke¬ 
ley,  Calif.,  was  recently  in  Idaho  investi¬ 
gating  lode  gold  offerings  for  the  El 
Tigre  company. 

Harlowe  Hardinge,  vice-president  and 
general  manager  of  Hardinge  Company, 
Inc.,  York,  Pa.,  recently  visited  San 
Francisco  on  company  business. 

■  Guy  C.  Riddell,  consulting  mining  en¬ 
gineer,  will  sail  from  New  York  early 
next  month  on  a  professional  trip  to 
London,  Berlin,  Moscow,  and  Greece. 

Harrison  Schmidt  has  moved  his  office 
from  El  Paso,  Tex.,  to  Hanover,  N.  M., 
where  he  is  doing  geological  work  for 
the  Black  Hawk  Mining  &  Milling 
Company. 

Jerry  Worthington,  mining  engineer, 
formerly  with  Anaconda,  has  been  ap¬ 
pointed  superintendent  of  the  Little  Ben 
Mining  Company  at  Landusky,  Phillips 
County,  Mont. 

Lieut.  Col.  Percy  E.  Barbour  has  re¬ 
turned  to  New  York  from  St.  Louis, 
where  he  was  an  expert  witness  in  a 
copper  rate  case  before  the  federal  court 
of  that  district. 

Will  H.  Coghill,  supervising  engineer 
at  the  Rolla  (Mo.)  station  of  the  United 
States  Bureau  of  Mines,  has  been 
elected  chairman  of  the  St.  Louis  sec¬ 
tion  of  the  A.I.M.E. 

-  Philip  D.  Wilson  has  returned  to 
New  York  from  Spanish  Honduras  and 
Guatemala,  where  he  has  been  examin¬ 
ing  gold  placer  properties  during  the 
past  two  months. 

L.  D.  Anderson,  of  Salt  Lake  City, 
Utah,  formerly  chief  engineer  of  the 
United  States  Smelting,  Refining  &  Min¬ 
ing  Company  in  Salt  Lake,  has  returned 
to  this  country  from  Russia. 

J.  C.  Messersmith,  who  formerly  lived 
at  406  Cedar  St.,  Rolla,  Mo.,  has  ac¬ 
cepted  a  position  with  the  General 
Chemical  Company,  which  operates  the 
Gossan  Mines,  at  Cliff  View,  Va. 

Dr.  W.  L.  Whitehead,  of  the  Massa¬ 
chusetts  Institute  of  Technology,  has 
been  elected  a  director  of  the  Monte- 
2uma-Apex  Mining  Company,  operating 
subsidiary  of  Utah-Apex  in  California. 

George  H.  Dem,  Secretary  of  War, 
formerly  Governor  of  Utah,  and  long  as¬ 
sociated  with  the  mining  industry,  re¬ 
ceived  the  honorary  degree  of  Doctor  of 


Laws  at  the  commencement  exercises  of 
the  Pennsylvania  Military  College  on 
June  6. 

Andrew  Walz  has  been  appointed 
manager  of  the  Malartic  Gold  Mines,  in 
northern  Quebec,  where  operations  have 
been  resumed  under  an  agreement 
whereby  Ventures,  Ltd.,  and  associates 
will  provide  the  funds  for  further  de¬ 
velopment. 

David  D.  Irwin,  for  the  last  five  years 
general  manager  of  Roan  Antelope  Cop¬ 
per  Mines,  at  Ndola,  in  the  Luangwa 
district  of  Northern  Rhodesia,  sailed  for 
New  York  on  the  “Europa”  on  June  10, 


accompanied  by  Mrs.  Irwin.  He  is  ex¬ 
pected  to  arrive  around  June  15.  Mr. 
and  Mrs.  Irwin  were  the  guests  of  honor 
of  the  Recreation  Club  at  Luanshya, 
on  April  13,  more  than  three  hundred 
attending.  A  silver  tea  service  was  pre¬ 
sented  to  them  as  a  parting  gift.  Mr. 
Irwin  also  received  a  gold  watch  and 
chain  from  his  company  associates.  In 
1929  Roan  was  a  “hole  in  the  bush.” 
More  than  £5,000,000  was  spent  in  bring¬ 
ing  the  property  to  a  stage  of  produc¬ 
tion.  Mr.  Irwin  prior  to  his  long  en¬ 
gagement  in  Africa,  was  associated  with 
Kennecott  and  held  important  positions 
with  Phelps  Dodge.  Frank  Ayer  suc¬ 
ceeds  him  as  general  manager  at  Roan. 

M.  van  Siclen,  of  Washington,  D.  C., 
and  New  York,  left  the  United  States 
recently  for  Turkey,  where  he  will 
assume  the  duties  of  mining  engineer  in 
the  Ministry  of  Mines  of  the  Turkish 
Government. 

Poole  Maynard,  consulting  geological 
and  industrial  engineer,  Atlanta,  Ga.,  is 
engaged  in  extensive  laboratory  investi¬ 
gation  of  the  activated  clays  of  Georgia, 
which  he  states  compare  favorably  with 
those  of  California  and  Bavaria. 


H.  H.  Stout,  consulting  metallurgical 
engineer,  and  John  Tyssowski,  mining 
engineer,  both  of  the  Copper  Deoxida¬ 
tion  Corporation,  announce  the  location 
of  their  office  at  366  Madison  Ave.,  New 
York  City.  Mr.  Tyssowski  was  for¬ 
merly  on  the  staff  of  Engineering  and 
Mining  Journal. 

J.  B.  Tyrrell  has  been  awarded  the 
Flavelle  Medal  by  the  Royal  Society  of 
Canada  in  recognition  of  his  services  to 
science  and  industry.  Dr.  Tyrrell  has 
also  received  the  Murchison  Medal  from 
the  Geological  Society  of  London,  and 
the  Daly  Gold  Medal  from  the  Ameri¬ 
can  Geographical  Society. 

R.  A.  Elgin,  of  the  staff  of  Tom  Reed 
Gold  Mines  Company,  Oatman,  Ariz., 
states  that  the  situation  at  the  property 
is  more  bright  than  in  many  months. 
Pumping  operations,  he  writes,  were 
begun  at  the  Black  Eagle  shaft  early 
in  May  and  development  should  start 
about  the  middle  of  the  current  month. 

John  1.  Rankin  has  been  appointed  a 
director  of  Hollinger  Consolidated  Gold 
Mines.  Mr.  Rankin  has  ieen  associated 
with  N.  A.  Timmins  for  the  past  25 
years,  and  is  a  director  of  San  Antonio 
Gold  Mines,  Amulet  Mines.  McVittie 
Graham  Mines,  Verugas  Gold  Mines, 
and  many  of  the  Timmins  interests. 

E.  V.  Neelands,  who  recently  re¬ 
turned  from  conducting  extensive 
examinations  in  the  Gold  Coast  and  at 
other  points  in  West  Africa,  recently 
gave  the  Toronto  members  of  the  Cana¬ 
dian  Institute  of  Mining  and  Metallurgy 
an  account  of  his  journey,  describing 
particularly  the  geology  of  the  Ashanti 
mine  and  its  environs. 

Francisco  Blasquez,  4A  Calle 
Tacuba  No.  28,  Mexico  City,  has  estab¬ 
lished  .an  office  at  105  West  40th  St.,  in 
New  York  City,  to  facilitate  his  business 
with  exporting  manufacturers  in  the 
United  States,  as  an  advisor  in  financial 
and  commercial  matters,  and  the  investi¬ 
gation  of  proposed  business  develop¬ 
ments  in  Mexico. 

J.  Fred  Johnson,  consulting  engineer 
and  former  superintendent  of  the  Chief 
Consolidated  Mines  at  Eureka,  Utah, 
has  been  appointed  manager  of  opera¬ 
tions  at  the  Boston  Consolidated  Sul¬ 
phide  and  the  Utah  Metal  and  Tunnel 
properties,  in  the  Bingham  district,  re¬ 
cently  taken  over  on  a  long-term  lease 
by  American  Smelting  &  Refining. 

F.  C.  Blickensderfer,  formerly  mill 
superintendent  for  the  St.  Joseph  Lead 
Company  in  Idaho,  and  recently  en¬ 
gaged  in  mill  construction  in  Death  Val¬ 
ley,  Calif.,  sailed  on  May  10  for  London, 
en  route  to  Western  Australia,  where  he 
will  be  engaged  for  a  year  or  more  on 
flotation  and  grinding  investigations  for 
Wiluna  Gold  Mines,  Ltd. 

G.  D.  Dorsey  and  A.  H.  Brodrick  re¬ 
signed  on  May  25  as  members  of  the 
board  of  the  National  Lead  Company. 
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The  vacancies  created  by  these  resigna¬ 
tions  were  filled  by  the  election  of  L.  T. 
Beale,  president  of  the  Pennsylvania 
Salt  Manufacturing  Company,  formerly 
with  National  Lead  for  many  years,  and 
H.  T.  Warshow,  present  comptroller  of 
National  Lead. 

R.  E.  Head,  co-author  with  G.  L.  Old- 
right  of  the  article  “Microscope  Reveals 
Influence  of  Mill  Grinding  on  Float- 
ability  of  Gold,”  in  this  issue,  has 
specialized  in  microscopic  research  on 
ores  and  ore-dressing  products  since 
1914,  when  he  entered  the  service  of  the 
United  States  Bureau  of  Mines.  He  has 
contributed  to  the  technical  press  numer¬ 
ous  articles  based  on  his  investigations. 

Reginald  W.  Brock,  dean  of  the 
faculty  of  Applied  Science  of  the  Uni¬ 
versity  of  British  Columbia,  has  re¬ 
turned  to  Vancouver  from  Hongkong, 
where  he  spent  six  months  completing 
a  geological  survey  of  the  island  for 
the  British  Government.  Before  his 
departure  the  University  of  Hongkong 
conferred  on  him  the  honorary  degree 
of  Doctor  of  Laws. 

B.  Hofseth,  formerly  with  Syd- 
varanger  iron  mines,  Norway;  Chile 
Copper,  at  Chuquicamata,  and  the 
Sungei  Besi  tin  mines,  Malaya,  is  at 
present  mine  superintendent  at  the  Cia. 
de  Cementos,  Diamante,  Apulo,  Co¬ 
lombia.  The  last-named  company,  ac¬ 
cording  to  Mr.  Hofseth,  is  one  of  the 
few  producers  of  cement  which  find 
profitable  the  mining  of  raw  materials 
by  underground  methods.  The  com¬ 
pany  is  opening  up  its  mines  according 
to  a  shrinkage  system  designed  by 
Mr.  Hofseth. 

Howard  J.  C.  MacDonald,  mining 
consultant  to  the  U.S.S.R.,  completed 
five  years  of  service  in  Russia  on  May 
1  and  was  commended  by  A.  P.  Sereb- 
vovski.  Assistant  People’s  Commissar  of 
Heavy  Industry,  in  the  following  words, 
according  to  The  Moscow  Daily  News 
of  May  6:  “He  has  done  much  in  the 
First  Five-Year  plan;  in  the  Second  he 
will  do  more,  and  we  hope  he  will  be 
with  us  for  many  more  five-year  plans. 
No  man  has  aided  us  so  much,  and  I 
personally  will  ask  the  government  to 
accord  him  the  high  honor  which  in  my 
opinion  is  so  well  merited  by  him.” 

A.  Chester  Beatty,  who  arrived  in 
New  York  from  London  in  the  middle 
of  May,  attended  the  New  York  section 
meeting  of  the  A.I.M.E.  on  May  23,  and 
contributed  authoritatively  to  the  discus¬ 
sion  on  silver  which  was  the  subject  con¬ 
sidered  by  the  speakers  on  the  occasion, 
Messrs.  F.  Y.  Robertson  and  Ludwig 
Vogelstein  and  Rene  Leon.  The  con¬ 
sensus  of  the  speakers  of  the  evening, 
and  of  the  gathering  in  general,  was  that 
the  world  will  soon  witness  important 
developments  with  respect  to  silver. 

Arthur  Notman  was  on  May  8  desig¬ 
nated  to  serve  on  the  business  advisory 
council  of  the  American  Arbitration  As¬ 
sociation  by  Lucius  R.  Eastman,  presi¬ 
dent  of  the  Association.  The  purpose  of 
the  Council,  which  will  be  composed  of 
one  outstanding  representative  from  ap¬ 
proximately  thirty  industries,  will  be  to 
assume  the  direction  of  efforts  to  be 
made  to  coordinate  and  develop  the  use 
of  arbitration  in  these  industries  in  the 
gradual  resumption  of  business  activi¬ 
ties,  as  an  aid  in  the  revival  of  trade, 


How  Much  Drill  Steel  Is 
Required  Per  Machine? 

The  Editor: 

Mr.  Lucien  Eaton’s  well-written  series 
of  articles  have  interested  me  greatly, 
and  I  think  Engineering/  and  Mining 
Journal  is  to  be  congratulated  for  its 
ability  to  get  such  worth-while  papers. 

It  appears  to  me  that  Mr.  Eaton  has, 
however,  very  much  underestimated  the 
amount  of  steel  required  per  machine. 
In  Canada,  our  rock  is  sufficiently  hard 
and  abrasive  to  dull  the  best  mining 
drill  steel  in  about  3^  min.  During  this 
time,  it  has  penetrated,  say,  15  to  18  in. 
As  it  easily  takes  at  least  48  hr.  to  get 
a  piece  of  drill  steel  from  the  working 
face  to  the  blacksmith’s  shop  and  back 
again,  the  amount  of  steel  required  per 
machine  is  therefore  three  and  one-half 
to  five  times  greater  than  Mr.  Eaton 
estimates. 

In  South  Africa,  conditions,  although 
not  quite  as  severe  as  in  Canada,  are 
nevertheless  more  exacting  than  those 
detailed  by  Mr.  Eaton.  A  perusal  of 
the  returns  published  by  the  Govern¬ 
ment  Inspector  of  Mines  in  South  Africa 
would  reveal  that  the  actual  consumption 
of  drill  steel  on  the  Rand  is  between 
thirteen  and  fifteen  million  pounds  an¬ 
nually.  Approximately  9,000  to  10,000 
drills  were  in  use  during  the  year. 

The  amount  of  drill  steel  allowed  for 
wastage  is  apparently  0.235  lb.  for 
sharpening.  A  simple  calculation  will 
again  reveal  that  three  and  one-half  to 
five  times  more  steel  would  be  required 
per  machine  than  allowed  for  by  Mr. 
Eaton. 

One  of  our  best-known  mining  engi¬ 
neers  in  Canada,  who  put  in  the  divi¬ 
dend-paying  list  one  of  the  lowest-grade 
gold-mining  companies  in  that  country, 
if  not  in  the  world,  is  of  the  opinion 
that  few  mining  engineers  realize  how 
much  it  costs  them  to  handle  and 
sharpen  steel.  After  a  careful  time 
study,  extending  over  a  considerable 
period,  he  has  satisfied  himself  that 
practically  two  hours  per  shift  of  the  en¬ 
tire  underground  crew  was  taken  up  by 
handling  drill  steel. 

The  St.  John  del  Rey  people,  of 
Brazil,  admit  that  if  their  drill-steel 
handling  could  be  eliminated  their  out¬ 
put  of  ore  could  be  increased  by  at  least 
2,000  tons  per  month. 

These  two  instances  are  quoted  only 
to  show  the  amount  of  time  taken  up  in 
handling  drill  steel,  and  I  think  they 
must  be  taken  as  evidence  that  much 
more  drill  steel  is  handled  than  is  com¬ 
monly  realized.  Geo.  C.  Riley. 

Montreal,  Canada. 


the  restoration  of  confidence,  and  the 
return  of  normal  conditions. 

Ruel  C.  Warriner,  formerly  general 
manager  of  Crown  Mines  and  one  of  the 
consulting  engineers  of  the  Central  Min¬ 
ing-Rand  group,  is  in  the  Witwatersrand 
district.  Mr.  Warriner  is  accompanied 
by  a  geologist  and  is  reported  to  be 
visiting  South  Africa  in  the  interests 
of  a  New  York  firm. 

C.  W.  Nicolson,  former  manager  of 
the  Canam  Metals  Corporation,  of  Jop¬ 
lin,  Mo.,  was  in  Idaho  early  in  May 
for  the  purpose  of  examining  lode  and 
placer  gold  deposits. 


Obituary 

R.  J.  Walsh,  president  of  the  Arizona- 
Comstock  Corporation,  of  pneumonia,  at 
Virginia  City,  Nev.,  on  May  10;  aged  42. 

L.  B.  Smith,  superintendent  at  the 
Wright-Hargreaves  mine,  at  Kirkland 
Lake,  Ontario,  of  pneumonia,  on  May  1; 
aged  44  years. 

Captain  Adolphus  Ball,  mine  fore¬ 
man  for  the  Miami  Copper  Company  for 
the  last  twenty  years,  at  his  home  in 
Miami,  Ariz.,  on  May  13,  of  miners’  con¬ 
sumption.  He  was  65  years  old. 

Richard  Everett  Geary  (University  of' 
Oregon  and  Colorado  School  of  Mines), 
a  former  mining  engineer  of  the  Gold 
Hunter  Mining  Company  at  Mullan, 
Idaho;  at  Portland,  Ore.,  May  5,  in  his 
48th  year. 

K.  P.  Kirby,  mining  engineer  and 
graduate  of  the  Montana  School  of 
Mines,  formerly  associated  with  the 
.Anaconda  Copper  Mining  Company, 
later  a  member  of  the  firm  Kirk  &  Ar- 
nott,  at  Butte,  Mont.;  aged  46. 

John  H.  McLean,  formerly  general 
manager  of  Oliver  Iron  Mining  Com¬ 
pany,  died  at  Hollywood,  Calif.,  May  4, 
at  the  age  of  72.  Mr.  McLean  resigned 
from  his  position  with  the  Oliver  com¬ 
pany  in  1928  after  47  years  of  service  in 
the  Lake  Superior  iron  ore  industry. 

Frank  Richards,  a  retired  mechanical 
engineer,  assistant  edi.or  of  American 
Machinist  for  ten  years  and  of  Com¬ 
pressed  Air  Magazine  for  twelve,  at  his 
home,  in  North  Plainfield,  on  May  21; 
aged  94.  Mr.  Richards  contributed  to 
the  technical  press  until  two  years  ago— 
up  to  the  age  of  92. 

William  Steer  at  Franklin,  N.  J.,  May 
11;  aged  54.  Bill  Steer  had  a  service 
record  of  more  than  25  years  with  the 
New  Jersey  Zinc  Company  at  Franklin, 
N.  J.,  and  at  the  time  of  his  death  was  a 
leading  shift  boss,  directing  work  in  one 
of  the  most  important  sections  of  the 
property. 

Guy  Townsend,  New  York  district 
manager  of  the  Chemical  Catalog  Com¬ 
pany,  with  which  he  had  been  con¬ 
nected  since  1929,  died  of  typhoid  fever 
on  May  25,  in  his  49th  year.  Mr.  Town¬ 
send  joined  the  Hill  organization  in 
1910  as  a  copy  writer  and  was  business 
manager  of  Engineering  and  Mining 
Journal  from  1917  to  Aug.  1,  1922. 

Dr.  Henry  Smith  Munroe,  at  his  home 
in  Litchfield,  Conn.,  on  May  4;  aged 
83.  Dr.  Munroe  had  been  a  member 
of  the  A.I.M.E.  since  its  formation  in 
1871.  He  was  graduated  from  Columbia 
in  the  class  of  1869,  and  for  many  years 
subsequently  he  served  as  professor  of 
the  class  in  mining  engineering  at  that 
school.  He  had  been  associated,  also, 
with  the  Ohio  State  Geological  Survey, 
the  United  States  Department  of  Agri¬ 
culture,  and,  as  assistant  geologist  and 
mining  engineer,  with  the  University  of 
Yesso.  In  1875  he  was  appointed  pro¬ 
fessor  of  geology  at  mining  at  Tokyo 
University.  In  1891  Dr.  Munroe  became 
professor  of  mining  at  Columbia,  a  chair 
in  which  he  served  for  24  years.  For 
many  years  he  was  dean  of  the  Columbia 
Engineering  Schools. 
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Mount  Lyell,  in  Tasmania,  Installs  Ball  Mill 
of  Unusual  Dimensions 


insulation  reaches  the  danger  point.  Ac¬ 
cording  to  the  manufacturer,  the  com¬ 
bination  of  motor  and  thermostat,  to¬ 
gether  with  a  control  device  having  a 
separate  thermal  overload  relay,  meets 
all  requirements  for  motor  protection 
against  burn-outs. 


Variable  Speed  With  Vacuum  Tubes 
Recently,  in  the  General  Electric  test 
laboratories  at  Schenectady,  N.  Y., 
members  of  the  American  Institute  of 
Electrical  Engineers  were  shown  a  syn¬ 
chronous  motor  operating  efficiently  at 
variable  speeds  by  means  of  a  new  type 
of  vacuum-tube  control,  developed  by 
Dr.  E.  F.  W.  Alexanderson.  The  equip¬ 
ment  consisted  of  a  400-hp.  motor  and 
eighteen  thyratron  tubes.  Power  is  fed 
into  the  bank  of  tubes  directly  from  a 
4,000-volt  line,  and  is  converted  into  dif¬ 
ferent  frequencies  before  being  delivered 
to  the  motor.  This  varying  frequency 
results  in  varying  motor  speeds.  Ac¬ 
cording  to  Dr.  Alexanderson,  the  devel¬ 
opment  points  the  way  to  a  new  era  in 
the  electrical  industry,  in  which  many 
important  functions  and  power  trans¬ 
formations  will  be  performed  by 
vacuum  tubes. 


A  ball  mill  of  10-ft.  3  in.  inside  two  steel  flexible  couplings.  The  double 
diameter,  and  an  effective  length  of  7  thrust  is  taken  by  an  intermediate  bear- 
ft.,  and  with  a  capacity  of  approximately  ing  fitted  with  Timken  roller  bear- 
500  tons  per  24  hr.,  is  being  added  by  ings  on  a  separate  soleplate. 

the  Mount  Lyell  Mining  &  Railway  _ 

Company,  Ltd.,  Tasmania,  to  its  grind¬ 
ing  plant  at  Queenstown.  This  mill  has  Cyanide  Poisoning  Antidote 

been  built  by  Charles  Ruwolt  Proprie-  Methylene  blue  makes  an  effective 
tary.  Ltd.,  of  Melbourne,  Australia.  It  antidote  for  poisoning  caused  by  carbon 
has  steel  gears  with  double  helical  ma-  monoxide  and  cyanide,  for  which  no 
chine-cut  teeth.  The  gear  ring  is  14  ft.  wholly  satisfactory  antidote  has  previ- 
4  in.  in  outside  diameter,  and  the  face  ously  been  known.  It  is  administrated 
18  in.  wide.  Main  bearings  are  3  ft.  into 
diameter  by  2  ft.  wide,  and  the  load  dis¬ 
tributed  on  them  is  approximately  90 
tons.  Trunnion  ends,  scoop  feeder,  bear¬ 
ing  bases,  and  soleplates  are  of  cast  m 

steel.  The  body  of  the  mill  is  of  1-in.  P 

thick  boiler  plate  with  cast  steel  flanges.  " 

Manganese  cast  steel  liners  are  used. 

These  are  plates  of  heavy  design  of  the 
wedge-bar  type.  Such  liners  have  al¬ 
ready  proved  satisfactory  at  the  plant  in 
the  existing  8x6-ft.  ball  mills,  in  which  a  soluti 
set  lasts  over  thirteen  months.  Total  peate 
weight  of  mill,  not  including  motor  and  its  fi 
ball  charge,  is  72  tons.  The  ball  load  Park 
is  30  tons,  and  that  of  circulating  feed,  cisco 
10  tons.  its  el 

The  mill  will  run  in  closed  circuit  mono 
with  a  Type  QFS  Model  F  quadruplex  Inc.,  pharmaceutical  chemists,  265  South 
classifier,  16  in.  wide  by  26  ft.  8  in.  Fourth  St.,  Philadelphia,  have  prepared 
long,  arranged  for  a  straight  Tex- rope  a  50-cc  sterile  ampul  of  methylene  blue 
drive,  and  suitable  for  overflowing  1,680  1  per  cent  aqueous  solution, 

tons  per  24-hr.,  with  a  raking  capacity  _ 

up  to  5,000  tons  per  24  hr.  at  a  separa-  . 

tion  of  16  mesh  Motors  Protected  From  Overheating 

The  machine  is  driven  by  a  British-  Protection  against  overheating  has 
Thomson-Houston  4S0-hp.  synchronous-  been  provided  in  a  new  line  of  motors, 
induction  motor  (200  r.p.m.,  3,000  volts,  known  as  the  “Thermoguard,”  intro- 
50  cycles,  and  three-phase)  and  is  di-  duced  by  Westinghouse.  These  motors 
rect-coupled  to  the  pinion  shaft.  This  have  a  built-in  disk  thermostat  that 
shaft  is  connected  with  the  motor  by  functions  before  the  temperature  of  the 


New  Blasting  Accessories 

Two  new  devices  for  facilitating  the 
work  of  preparing  primers  have  been  in¬ 
troduced  by  Ensign-Bickford  Company, 
Simsbury,  Conn.  One  is  a  center  punch 
for  making  a  hole  in  the  dynamite  cart¬ 
ridge,  for  inserting  the  detonator  cap  in 
the  proper  place.  Improper  placing  of 
the  cap  in  the  primer  cartridge  is  held 
chiefly  responsible  for  premature  shots 
and  missed  holes.  The  punch  consists  of 
a  strong  brass  shell  large  enough  to 
slip  freely  over  the  end  of  a  dynamite 
stick.  A  rigid  prong,  4  in.  long,  in  the 
center  of  the  shell,  serves  as  punch  and 
pierces  the  exact  center  of  the  cartridge. 

The  second  device  is  a  safety  fuse 
cutter  designed  to  cut  the  fuse  squarely, 
cleanly  and  without  squeezing,  in  order 
that  nothing  may  interrupt  the  passage 
of  the  flame  from  the  end  of  the  fuse 
into  the  detonator. 


.4mpul  of  methylene  blue 


Fuse  cutter  and  center  punch 
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Improved  Gold  Placer  Machine  Saves  Water 
— Capacity  2  to  2^  Yd.  per  Hour 


The  so-called  G-B  portable  placer 
machine,  introduced  by  the  Mine  & 
Smelter  Supply  Company,  Denver, 
Colo.,  in  1932,  has  been  followed  by  an 
improved  model,  known  as  the  12-S. 
This  is  illustrated  on  this  page.  Essen¬ 
tially,  the  machine  consists  of  a  revolv¬ 
ing  scrubber  and  screen,  the  oversize  of 
the  latter  being  discharged  to  waste  and 
the  undersize  passed  through  an  oscil¬ 
lating  riffle  pan,  after  which  the  sands 
are  also  discharged  to  waste  by  a  flight 
conveyor.  The  unit  has  the  necessary 
tanks  and  launders  and  is  operated  by  a 
1-hp.  gasoline  engine. 


The  tanks  (12,  13,  and  15)  are  first 
filled  with  water.  Then  the  engine  is 
started  and  the  gravel  shoveled  into  the 
hopper  (4).  The  material  passes  into 
the  scrubber  by  gravity  and  with  the 
aid  of  water,  where  it  is  washed  and 
disintegrated  before  passing  over  the 
screen.  Fine  sands  and  gold  pass 
through  the  latter  and  are  washed 
through  the  launder  (7)  into  the  riffle 
pan  (8).  This  pan  is  of  a  new  design 
and  operates  crosswise  at  an  average 
speed  of  200  strokes  per  minute.  The 
riffles  are  so  shaped  as  to  retain  the 
gold,  while  the  gravel  from  which  the 
gold  has  been  removed  rapidly  works 
its  way  to  the  discharge  end  of  the  pan, 
where  it  drops  into  the  conveyor  tank. 
From  there  it  is  elevated  and  discharged 
by  the  conveyor  flights  (10),  being  de¬ 
watered  at  the  same  time. 

Water  is  conserved.  It  overflows  the 
conveyor  tank,  passes  through  the  cross 
launder  into  the  outer  compartment  (12) 
of  the  settling  tank,  and  then  into  the 
inner  compartment  (13).  From  the 
latter,  partly  clarified,  it  passes  by  grav¬ 
ity  through  the  pipe  (14)  into  the  main 
storage  tank  (15).  From  this  it  is 
pumped  by  the  pump  (2)  to  the  feed 
hopper.  The  external  settling  tank  per¬ 
mits  the  removal,  by  shoveling,  of  most 
of  the  circulating  slimes. 

The  design  of  the  riffle  used  is  said 
to  make  a  clean-up  riffle  unnecessary. 
With  it,  a  good  separation  of  the  gold 


and  black  sand  can  be  made  from  the 
gravel,  it  is  said,  and  a  fair  separation 
of  the  gold  from  the  black  sands.  Final 
separation  of  the  gold  is  made  by  hand 
panning. 

Installed  for  operation,  the  machine 
is  54  in.  high,  84  in.  long,  and  70  in. 
wide.  Uncrated,  it  weighs  approxi¬ 
mately  510  lb.  It  can  be  taken  apart  for 
mule-back  transportation.  Its  capacity 
is  said  to  range  from  2  to  2^  cu.yd. 
per  hour  with  a  recovery  of  85  to  95 
per  cent.  Water  consumption  by  ab¬ 
sorption  in  the  gravel  is  60  to  75  gal. 
per  yard  of  gravel  treated. 


For  Observing  Furnace  Conditions 

A  new  port,  said  to  be  efficient  and 
inexpensive,  for  observing  furnace  con¬ 
ditions  in  boilers  and  other  types  of  fur¬ 
naces,  has  been  introduced  by  the  Pli- 
brico  Jointless  Firebrick  Company,  Chi¬ 
cago,  Ill.  The  port  has  a  divided  cover 
which  opens  at  a  touch  on  the  handle 
and  closes  tightly  and  automatically 
when  the  handle  is  released,  so  that  the 
hole  cannot  be  left  uncovered.  Blue 
Pyrex  glass  protects  the  operators’  eyes 
from  heat  and  glare. 


Turbine  Pumps  for  High  Heads 

Quantities  of  liquids  as  small  as  5 
g.p.m.  and  ranging  up  to  300  g.p.m.  can 
be  handled  efficiently  at  heads  up  to  350 
ft.  by  turbine  pumps,  announced  in  a 
new  line  by  Roots-Connersville-Wilbra- 
ham,  Connersville,  Ind.  Provision  of  a 
patented  taper-edge  impeller  makes  it 
possible  to  vary  the  quantity  of  liquid 
handled  while  the  pump  is  running. 


INDUSTRIAL  NOTES 

Bucyrus-Erie  Co.,  South  Milwaukee, 
Wis.,  has  acquired  the  drill  business  of 
the  Armstrong  Manufacturing  Co. 
Future  inquiries  should  be  addressed  to 
the  company  at  South  Milwaukee. 

Link-Belt  Co.,  Chicago,  is  displaying 
at  the  Century  of  Progress  Exposition 


a  diorama  of  a  Link-Belt  equipped  iron 
ore  screening  and  handling  plant.  This 
is  only  part  of  its  display. 

Nickel-chromium  alloys  hereafter 
made  and  sold  by  American  Manganese 
Steel  Co.,  Chicago  Heights,  Ill.,  will  be 
known  as  Amsco  alloys.  The  company 
has  abrogated  its  contract  with  F.  A. 
Fahrenwald,  retaining  the  right  to  use 
certain  patents,  issued  and  pending,  and 
granting  Mr.  Fahrenwald  the  exclusive 
use  of  its  registered  trademark  Fahral- 
loy,  effective  July  1,  1933. 


BULLETINS 

Welding.  Hadfields  Ltd.,  Sheffield, 
England.  Bulletin  353.  Hadmang  weld¬ 
ing  rods  for  use  on  manganese  steel  and 
other  steels.  Pp.  6. 

Compressors.  Allis-Chalmers  Manu¬ 
facturing  Co.,  Milwaukee,  Wis.  Leaflet 
2159.  Single-stage,  water-cooled,  rotary 
air  compressors. 

Ventilation.  Jeffrey  Manufacturing  Co., 
Columbus,  Ohio.  Bulletin  566.  Aero- 
vane  mine  fan.  Pp.  8. 

Compressed  Air  Valve.  Yarnall-War- 
ing  Co.,  Philadelphia.  Bulletin  YB- 
2001.  Yarway-Becker  automatic  air- 
control  valve  for  pneumatic  tools. 

Pipe  Lines.  Yarnall- Waring  Co., 
Philadelphia.  Bulletin  EJ-1904.  Yar- 
wa'y  “Gun-Pakt”  expansion  joint.  Pp.  8. 

Placer  Elquipment.  Linco  Engineering 
Co.,  6219  South  Broadway,  Los  Angeles, 
Calif.  Folder.  New  model  Acme  gold 
recovery  unit. 

Nickel,  Alloys.  International  Nickel 
Co.,  New  York.  Leaflet.  List  of  avail¬ 
able  publications  on  nickel  and  alloys. 

Pyrometers.  Mishawaka  Industrial 
Instrument  Manufacturing  Laboratory, 
Mishawaka,  Ind.  Leaflet.  Indicating 
thermo-electric  type,  mounted  and  port¬ 
able  and  for  multiple-point  installation. 

Air  Transport.  Junkers- Flugzeugwerk 
A.  G.,  Dessau,  Germany.  Leaflet.  Model 
Ju  52/3m  three-engined,  all-metal  freight 
and  passenger  airplane.  Pp.  4. 

Cable-Tension  Measurement.  Martin- 
Decker  Corporation,  Long  Beach,  Calif. 
Leaflet.  Recently  designed  tension  in¬ 
dicators.  Pp.  4. 

Earth  Boring.  Highway  Trailer  Co., 
Edgerton,  Wis.  Leaflet.  Model  30-8 
earth-boring  machine  and  pole  setter. 
Pp.  4. 

Motors.  General  Electric  Co.,  Sche¬ 
nectady,  N.  Y.  Bulletin  GEA-1695. 
Quiet  induction  motors,  squirrel-cage 
and  wound-rotor.  Pp.  4. 

Wrought  Iron  Pipe.  A.  M.  Byers 
Co.,  Pittsburgh,  Pa.  A  handsomely  il¬ 
lustrated  pamphlet  entitled  “The  New 
Story  of  Ancient  Wrought  Iron”  and 
describing  the  quantity  production  of 
wrought  iron. 

Portable  Electric  Cable.  General  Elec¬ 
tric  Co.,  Schenectady,  N.  Y.  Bulletin 
GEA-1733.  Portable  cable  for  mining 
machinery,  gathering-reel  locomotives, 
electric  shovels,  arc  welders,  and  simi¬ 
lar  uses. 
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TRENDS  AND  DEVELOPMENTS 

IN  THE  INDUSTRY 


Mining  Associations  Prepare  to  Assist 
In  Eflfecting  Industrial  Recovery 


Notwithstanding  the  ab¬ 
sence  of  definite  announcements, 
sentiment  prevailing  among  trade  asso¬ 
ciations  and  leaders  in  the  mining  indus¬ 
try  early  this  month  clearly  indicated 
that  serious  consideration  was  being 
given  to  the  provisions  of  the  Industrial 
Recovery  Bill,  and  that  a  general  desire 
existed  to  cooperate  with  the  national 
government  in  effecting  the  objectives 
of  the  proposed  legislation.  Extent  of 
the  action,  however,  that  each  of  the 
several  national  trade  associations  of  the 
non-ferrous  metal-mining  industries  has 
already  taken  varies  considerably,  but  all 
of  them  are  apparently  organized  to 
function  efficiently  under  the  terms  of 
the  bill  in  their  respective  industrial  di¬ 
visions.  Further  evidence  of  the  afore¬ 
said  cooperative  desire  is  seen  in  the  ex¬ 
pansion  of  operations  and  advances  in 
wage  scales  recently  announced  by  sev¬ 
eral  of  the  larger  mining  companies. 

Interpretation  of  the  Bill 

That  industrial  organizations  will 
show  some  hesitation  in  accepting  the 
broad  terms  of  the  measure  has  been 
recognized  by  some  of  its  advocates. 
They  have  pointed  out,  however,  that  in 
view  of  the  bill’s  compulsory  features, 
little  can  be  gained  by  deferring  action. 
Moreover,  they  hold  that  the  plan  prom¬ 
ises  to  put  a  stop  to  fruitless,  cut-throat 
competition  and  to  the  chiseling  prac¬ 
tices  of  a  minority,  which  throw  an  en¬ 
tire  industry  into  confusion.  Explana¬ 
tion  has  also  been  made  by  Abram  F. 
Myers,  former  member  of  the  Federal 
Trade  Commission  and,  at  one  time, 
anti-trust  attorney  in  the  Department  of 
Justice,  in  reviewing  provisions  of  the 
bill  which  exempt  from  the  anti-trust 
laws  industries  that  agree  on  codes  of 
fair  practice,  which  are  approved  by  the 
President  or  Hugh  Johnson,  the  admin¬ 
istrator,  that  those  provisions  are  broad 
enough  to  embrace  price  agreements, 
territorial  divisions,  allocation  of  busi¬ 
ness,  and  many  other  practices  hereto¬ 
fore  considered  illegal,  if  the  adminis¬ 
tration  shall  be  of  the  opinion  that  such 
arrangements  will  promote  business  re¬ 
covery. 

If,  on  the  other  hand,  the  administra¬ 
tor  accepts  the  views  of  the  Federal 


Trade  Commission  as  evidenced  by  the 
revision  of  the  trade  practice  conference 
rules  on  many  industries  in  1931,  the 
procedure,  in  Mr.  Myers’  opinion,  will 
mean  little  to  business.  He  finds  evi¬ 
dence  of  the  intention  to  reverse  the 
commission’s  timid  policy  in  the  statu¬ 
tory  provision  made  for  this  sort  of  co¬ 
operation,  plus  the  specific  provision  for 
suspending  the  anti-trust  laws;  also  in 
the  fact  that  administration  of  the  bill 
is  not  vested  in  the  commission. 

Unlike  earlier  drafts  of  legislation 
along  the  same  line,  such  as  the  Nye 
bill,  the  new  bill  does  not  specifically 
provide  for  enforcement  of  the  codes 
against  dissenting  minorities,  although 
this  is  clearly  contemplated  and  inferred 
from  the  language  employed  in  authoriz¬ 
ing  the  President  to  prescribe  rules  de¬ 
signed  to  insure  that  any  organization 
desirous  of  meeting  the  terms  of  the 
law  is  truly  representative  of  its  trade 
or  industry. 

One  effect  of  the  introduction  of  the 
recovery  bill  has  been  to  arouse  a  great 
interest  in  cartels.  This  is  indicated  by 
the  number  of  requests  reaching  the 
United  States  Bureau  of  Foreign  and 
Domestic  Commerce  for  cartel  literature 
and  information.  Most  of  the  interest 
in  the  subject  seems  to  be  confined  to 
cartel  organization  and  technique,  with 
cartel  economics  receiving  much  less 
attention. 

• 

Copper  Development  Association 
Formed  in  London 

A  copper  development  association, 
the  aims  of  which  are  similar  to  those 
of  the  Copper  &  Brass  Research 
Association  of  New  York,  was  formed 
in  London  at  a  meeting  convened  by 
A.  Chester  Beatty  and  others  on  May  8. 
Mr.  Beatty  presided,  and  most  of  the 
copper-producing  companies  that  sell 
copper  in  Great  Britain,  and  also 
several  large  British  fabricating  com¬ 
panies,  were  represented.  Other  in¬ 
terests  that  did  not  participate  in 
this  first  meeting  are  said  to  have 
expressed  an  intention  of  associating 
themselves  with  the  undertaking.  Sub¬ 
stantial  financial  resources  have  been 


provided  for  carrying  on  the  work  of 
increasing  the  use  of  copper  and  brass 
in  Great  Britain.  Several  associations 
which  have  been  engaged  in  promoting 
the  use  of  various  copper  and  brass 
products  will,  according  to  reports, 
affiliate  themselves  with  the  new  asso¬ 
ciation.  Headquarters  of  the  association 
will  be  at  Thames  House,  Millbank, 
S.W.  1,  London.  Until  a  permanent 
working  organization  is  effected,  affairs 
of  the  association  are  in  the  hands  of 
a  council  made  up  of  representatives  of 
a  dozen  or  more  companies. 

• 

Roan  Antelope  Reduces  Costs 
Further  in  Last  Quarter 

Roan  Antelope’s  mining  costs  per 
ton  of  ore  were  3.55s.  in  the  September 
quarter,  3.38s.  in  the  December,  and 
3.21s.  in  the  March  quarter.  Milling 
costs,  already  low  at  L55c.  per  ton  in 
the  September  quarter,  were  L44s.  and 
L20s.,  respectively,  in  the  quarters 
following.  A  further  decrease  in  smelt¬ 
ing  costs  is  reported.  In  the  early 
operations — smelting  began  Oct.  20, 
1931 — the  cost  per  long  ton  of  blister 
copper  was  £4  8s.  3d.  To  accommodate 
the  single  reverberatory  furnace  to 
the  diminished  tonnage  of  concentrate 
handled  during  the  curtailment  period, 
its  length  was  shortened  to  85  ft.  This 
brought  the  cost  per  long  ton  of  blister 
down  to  £2  10s.  Id.  in  the  September 
quarter,  to  £2  9s.  3d.  in  the  December 
quarter,  and  to  £2  10s.  7d.  in  the  March 
quarter,  this  last  figure  including  the 
expense  of  a  shutdown  in  January  for 
arch  repair,  and  lengthening  the  fur¬ 
nace  to  100  ft.  In  February  and 
March,  since  the  furnace  was  length¬ 
ened  and  the  tonnage  of  concentrate 
correspondingly  increased,  the  cost  per. 
long  ton  of  blister  has  been  £2  Os.  lOd. 
per  long  ton. 

The  relation  between  the  leng^th  of 
the  furnace  and  costs  is  clearly  that 
the  greatest  economy  is  effected  when 
the  furnace  is  operated  continuously  at 
exactly  full  capacity.  It  was  lengthened 
to  permit  of  a  small  increase  of  output 
which  was  required  to  supply  the  stead¬ 
ily  growing  demand  for  Roan  Antelope 
blister  copper  for  fire  refining.  No 
rapid  or  considerable  increase  of  out¬ 
put  beyond  the  8  per  cent  increase  in 
the  March  quarter  is  planned  at  present. 

During  the  nine  months  ended 
March  31,  Roan  Antelope  produced 
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26,584.33  long  tons  of  blister  copper  at 
an  average  cost  of  £22.377.  The  cost 
for  the  March  quarter  was  down  to 
£21  16s.  4d.  per  long  ton.  For  the 
nine  months  the  average  price  of  stand¬ 
ard  copper  was  only  £30  2s.  lid.,  yet 
Roan’s  gross  profit  was  £211,589.  This 
profit  was  reduced  to  £114,769  by 
debenture  interest  of  £78,750  and  pay¬ 
ments  of  £18,070  to  Mufulira,  on  ac¬ 
count  of  being  permitted  to  produce  a 
portion  of  the  quota  allotted  to  Mufulira 
under  the  curtailment  arrangement.  The 
profit  of  £114,769  is  subject  to  taxation 
and  allowance  for  depreciation. 

• 

Annual  Assessment  Work 
Suspended  for  a  Year 

Congress  has  enacted,  and  the 
President  has  approved,  a  bill  sus¬ 
pending  annual  assessment  work  on 
mining  claims  for  the  fiscal  year  ending 


July  1,  1933.  The  suspension  does  not 
apply,  however,  to  those  who  are  not 
entitled  to  exemption  from  the  payment 
of  a  Federal  income  tax  for  the  cal¬ 
endar  year  of  1932.  The  new  law  also 
requires  that,  to  obtain  the  benefits  of 
the  act,  a  statement  must  be  recorded 
in  the  office  where  the  location  is  on 
file  and  that  the  owner  of  the  claim 
desires  to  hold  the  property  under  this 
act,  along  with  a  statement  that  he  was 
exempted  from  payment  of  1932  income 
taxes. 

Suspension  of  assessment  was  op¬ 
posed  at  first  on  the  ground  that  it 
would  deprive  many  men  of  employ¬ 
ment.  An  investigation,  however,  re¬ 
vealed  that  the  amount  of  employment 
that  would  be  lost  would  be  negligible, 
whereas  hardship  would  be  brought 
upon  prospectors  who  were  not  in  a 
position  to  perform  or  pay  for  the  $100 
worth  of  work  required  under  these 
regulations. 


rencies  fell  abruptly  by  more  than  one-half 
in  less  than  three  years.  No  doubt  exists 
that  this  sudden  decline  must,  in  the  main, 
be  attributed  to  the  same  causes  as  have 
acted  on  the  general  level  of  prices,  and  it 
may  thus  be  said  to  illustrate  in  a  particu¬ 
lar  case  the  incidents  of  the  world  depres¬ 
sion.  Some  special  factors  can,  however, 
be  found  which  have  accentuated  the  down¬ 
ward  trend,  and  these  were  to  some  extent 
already  operating  before  the  depression  set 
in.  Such  factors  are:  Demonetization  of 
silver,  reduction  of  the  silver  content  of 
token  coins,  and  also  the  disposal  of  sur¬ 
plus  stocks. 

We  have  considered  a  series  of  proposals 
which  have  been  discussed  in  recent  years, 
with  a  view  to  the  raising  of  the  price  of 
silver,  and  we  wish  in  this  connection  to 
make  the  following  observations: 

1.  The  suggestion  has  been  made  that 
some  form  of  bimetallism  should  be  intro¬ 
duced. 

We  would  point  out  that  a  bimetallic 
standard  which  presupposed  a  fixed  rela¬ 
tion  between  the  value  of  gold  and  that  of 
silver  could  be  safely  introduced  only  if  the 
most  important  countries  of  the  world 
agree  to  such  a  measure.  As  the  only  in¬ 
ternational  monetary  standard  which  is  at 
the  present  likely  to  command  universal 
acceptance  is  the  gold  standard,  the  idea  of 
introducing  bimetallism  must  be  regarded 
as  impracticable. 

2.  The  proposal  has  been  made  that 
banks  of  issue  should  be  allowed  to  hold 
increased  quantities  of  silver  in  their  legal 
reserves. 

On  the  assumption  that  no  form  of  bi¬ 
metallism  will  prove  acceptable,  silver  is 
unsuited  for  extensive  inclusion  in  the  metal 
reserves  of  a  central  bank,  no  fixed  price 
existing  on  which  it  would  be  received  by 
other  central  banks  in  the  settlement  of 
balances  on  the  international  account. 

3.  The  suggestion  has  also  been  made 
that  governmental  action  should  be  taken 
for  the  purpose  of  improving  the  price  of 
silver. 

We  would  in  this  connection  refer  to  the 
suggestion  made  in  a  previous  part  of  this 
report  to  the  effect  that  in  countries  where 
banknotes  of  small  denominations  are  in 
circulation  these  small  notes  might  be 
withdrawn  and  replaced  within  proper 
limits  by  subsidiary  coins,  and  we  think 
that  the  conference  should  in  this  connec¬ 
tion  examine  to  what  extent  the  use  of 
silver  in  subsidiary  coinage  could  be  en¬ 
larged.  Whatever  sales  of  government 
stocks  of  silver  may  be  deemed  desirable, 
an  important  consideration  is  to  conduct 
these  in  such  a  manner  as  to  avoid  any 
unnecessary  disturbance  of  the  market. 

The  conference  should  also  consider 
where,  and,  if  so,  by  what  methods,  the 
marketing  of  the  metal  by  producers  and 
currency  authorities  is  susceptible  of  im¬ 
provement.  The  question  of  developing 
new  and  enlarged  industrial  uses  for  silver 
is  in  our  judgment  also  worthy  of  careful 
consideration. 

From  the  point  of  view  of  commercial 
relations  with  silver-using  countries,  par¬ 
ticularly  China,  trade  interests  would  best 
be  served  not  by  a  rise  in  the  price  of 
silver  as  such,  but  by  a  rise  in  the  general 
level  of  commodity  prices.  Any  action 
which  would  tend  to  raise  that  level  and,  in 
due  course,  achieve  its  stabilization  may  be 
expected  to  have  a  favorable  effect  on  the 
price  of  silver  and  would  on  general 
grounds  be  welcome. 


Mining  Industry  Will  Watch 
London  Conference 

Silver  and  Gold  Producers  Principally  Affected  by  Conclusions  to  Be  Reached 
at  World  Economic  Parley 


SILVER  and  gold  producers,  of  the 
various  groups  in  the  mining  in¬ 
dustry,  will  undoubtedly  be  most  speci¬ 
fically  affected  by  the  conclusions 
reached  at  the  World  Economic  Con¬ 
ference  that  convenes  in  London  on 
June  12.  Besides  the  noble-metal  pro¬ 
ducers,  whose  interest  rests  on  the  new 
monetary  regulations — national  and  in¬ 
ternational — that  will  apply  to  gold  and 
silver,  other  divisions  of  the  mining  in¬ 
dustry  will  be  indirectly,  if  not  also  di¬ 
rectly,  concerned  in  the  conference  dis¬ 
cussions,  particularly  in  those  dealing 
with  the  establishment  of  a  relationship 
of  national  currencies  in  international 
exchange.  A  relationship  of  this  char¬ 
acter  would  encourage  a  normal  flow  of 
trade  by  introducing  stability,  and  would 
put  a  stop  to  the  utilization  of  fluctuat¬ 
ing  exchange  rates  to  intensify  discrim¬ 
inatory  trade  restrictions.  Producers  of 
Chile  copper,  for  example,  have  had  to 
contend  with  a  ruling  of  a  European 
country  that  requires  those  shipping 
Chile  copper  into  its  ports  to  accept  40 
per  cent  of  the  invoice  value  in  Chile 
pesos.  By  this  ruling  the  European 
country  provided  for  itself  a  means  of 
collecting  frozen  commercial  credits  in 
Chile  and  forced  Chile  copper  producers 
to  shoulder  the  risk  involved  in  the 
fluctuations  of  peso  exchange. 

The  conference  may  be  looked  upon 
as  bringing  to  a  head  the  agitation  of 
recent  years  for  the  rehabilitation  of 
silver.  And  the  preliminary  effort  ex¬ 
erted  to  that  end  has  been,  collectively, 
stupendous.  Silver  producers  have  mar¬ 


shalled  their  forces  well,  and  that  the 
subject  is  now  to  have  a  thorough  hear¬ 
ing  before  the  representatives  of  the 
various  nations  seems  certain.  Evidence 
of  close  study  that  the  status  of  the 
metal  has  received  was  apparent  at  a 
recent  meeting  of  the  New  York  section 
of  the  A.I.M.E.,  which  meeting  was  de¬ 
voted  to  silver.  Ludwig  Vogelstein, 
vice-president  of  the  American  Metal 
Company,  who  was  one  of  the  speakers, 
pointed  out  in  his  address  that  in  the 
past  a  high  price  for  silver  had  not  re¬ 
sulted  in  increased  output.  In  substan¬ 
tiation  of  this  contention,  he  called  at¬ 
tention  to  the  figures  presented  in  the 
accompanying  table. 

World  Silver  Production 


Average  Yearly 
Production  Price,  N.  Y. 
Year  Troy  Oi.  Cents 

1890 .  126,000,000  '  104.6 

1900 .  173,600,000  61.3 

1910 .  221,700,000  53.5 

1920 .  173,300,000  100.9 

1925 .  245,200,000  69.1 

1928  .  257,900,000  58.2 

1929  .  261,000,000  53.0 

1930  .  248,700.000  38.2 

1931  .  192,700,000  28.7 

1932  .  165,000,000  (o)  27.9 


(a)  Estimated.  Production  figures  from  the  Di¬ 
rector  of  the  Mint.  Prices  from  the  American  Bureau 
of  Metal  Statistics. 

In  the  paragraphs  that  follow  is  pre¬ 
sented,  the  section  of  the  agenda  of  the 
United  States  delegation  to  the  confer¬ 
ence  that  refers  to  silver,  as  issued  by 
the  State  Department. 

Paragraph  4 — Silver. 

After  keeping  relatively  stable  from  1921 
to  1929,  the  price  of  silver  in  gold  cur¬ 
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The  Museum  of  Science  and  Industry  at  Chicago 


World’s  Fair  to  Be  Engineer’s  Mecca 
During  Week  of  June  26 

Juan  de  la  Cierva  to  Receive  Guggenheim  Award — Mining  Program  Includes 
Technical  Sessions  and  Several 
Interesting  Excursions 

Engineers  throughout  the  world  Geological,  mining,  and  metallurgical 
will  look  toward  Chicago  and  the  exhibits  at  the  exposition  will  be  in- 
Century  of  Progress  Exposition  during  spected  on  the  afternoon  of  Engineers’ 
the  week  beginning  June  26 — desig-  Day.  An  excursion  to  the  Indiana 
nated  as  Engineers’  Week  on  the  cal-  Harbor  plant  of  Inland  Steel  is  sched- 
endar  of  the  exposition.  Many  will  uled  for  Thursday  afternoon.  The 
make  the  journey  to  Chicago;  to  view  visit  to  the  Museum  of  Science  and 
the  various  exhibits  and  the  spectacle  Industry  will  be  thoroughly  memor-  been  amended  in  the  sections  dealing 
that  only  a  World  s  Fair  can  provide,  able,  to  cjuote  the  chairman  of  the  with  the  sale  of  securities  by  prospect- 
and  to  participate  in  technical  sessions  Chicago  Section  of  the  Ak.I.^I.E.  On  mg  and  development  syndicates  capi- 
and  other  events  on  the  programs  of  occasion,  it  is  alleged,  a  hard-rock  talized  at  $35,000  or  less.  Formerly 
their  respective  groups.  All  roads,  miner  may  condescend  to  enter  a  coal  these  sections  contained  restrictiv'e 
verily,  will  lead  to  Chicago.  One,  the  mine.  The  underground,  full-size  model  regulations,  such  as  putting  vendor 
B.&O.,  has  scheduled  two  special  trains  coal  mine  at  the  museum  would  seem  stock  in  escrow  so  long  as  stock  was 
for  the  convenience  of  those  residing  to  provide  all  requirements  of  such  an  offered  for  sale.  The  principle  now 
in  the  East.  The  first  Engineers  occasion.  Ehree  levels,  descent  in  a  3.dopted  is  to  give  the  prospective  pur— 
Special”  will  leave  New  York  City  at  cage,  numerous  pieces  of  underground  chaser  full  information  in  print,  so  that 
9 145  a.m..  Eastern  standard  time,  Satur—  equipment  in  operation  all  these  fea—  can  decide  the  merits  of  the  securities 
day,  June  24;  the  second  will  leave  tures,  faithfully  reproduced,  are  prom-  offered  him.  House-to-house  solicita- 
at  the  same  time  on  the  following  ised,  as  well  as  specially  prepared,  tJon  is  prohibited,  and  the  regulations 
day.  Both  trains  will  stop  at  New-  honest-to-goodness  underground  odor  to  now  specify  clearly  the  information  that 
ark,  Elizabeth,  Fhiladelphia,  Baltimore,  the  atmosphere.  In  any  event,  normal  must  be  printed  in  the  prospectus  in— 
\\  ashington,  and  Pittsburgh.  Reduced  late-June  Chicago  weather  prevailing,  eluding  a  statement  as  to  whether  or 
fares  and  the  latest  type  of  air-  the  mine  should  be  a  fine  place  in  which  not  the  proceeds  of  the  sale  are  to  go 
conditioned  Pullman  equipment  will  to  cool  off.  It  is  equipped  with  an  air  treasury  of  the  company, 

contribute  to  the  pleasure  of  traveling  shaft  and  a  6-ft.,  100,000-cu.ft.  Sirocco.  Representatives  of  the  prospectors  and 
on  either  of  the  specials.  Exhibits  at  the  fair  of  interest  to  mining  engineers  have  worked  for  some 

Headciuarters  at  Chicago  for  mining  the  mining  industry  will  include  a  months  with  the  Ontario  Securities 
men  will  be  the  Stevens  Hotel,  where  diamond  and  diamond-mine  exhibit  Commissioner  in  framing  the  new- 
complete  details  of  the  program  pre-  from  South  Africa;  a  model  of  the  regulations,  and  the  feeling  is  that  the 
pared  by  the  local  section  of  the  Homestake  mine;  flotation  treatment  of  Securities  Act  can  be  administered 

American  Institute  of  Mining  and  various  ores;  refining  of  beryllium;  jq  investors  are  given  a  maximum 
Metallurgical  Engineers  will  be  avail-  mining  and  market  preparation  of  gf  reasonable  protection,  with  the 
able,  as  w'ell  as  information  concerning  slate,  salt,  platinum,  and  other  min-  minimum  of  restriction  being  imposed 
the  exposition  and  the  programs  of  erals;  numerous  exhibits  showing  qjj  tjjg  financing  of  legitimate  prospect- 
the  other  technical  societies.  On  the  metallurgical  processes  and  equipment  ,„g  operations, 
morning  of  Engineers’  Day,  June  28,  all  in  operation.  In  the  States  Building 
members  of  the  engineering  profession  the  various  metallic  and  non-metallic 
will  gather  at  Soldiers’  Field,  where,  products  of  the  different  states  will  be 
following  addresses  by  several  engi-  displayed.  Among  the  new  mineral 
neers  of  international  prominence,  Juan  products.  Crystal-cote,  which  is  a  thin, 
de  la  Cierva,  inventor  of  the  autogiro,  flexible  coating  of  glass  on  copper,  will 
will  receive  the  Guggenheim  award  for  be  on  public  exhibition  for  the  first  time.  Guinea,  has  two  dredges  in  operation, 
outstanding  achievement  in  aviation.  In  his  message,  on  the  occasion  of  and  for  the  three  months  ended  March 

The  mining  program,  according  to  the  formal  opening  of  the  World’s  31  recovered  31,525  oz.  of  bullion  from 
an  advance  statement,  will  include  a  Fair  on  May  27,  President  Roosevelt  1,461,800  cu.yd.  of  wash.  A  third 
technical  session  on  non-metallics  at  said:  dredge,  with  12-cu.ft.  buckets,  is  being 

the  Stevens  Hotel,  on  Monday  after-  “Every  convention  of  the  peoples  of  erected  on  the  Bulowat  area,  and  a 
noon,  June  26,  and  an  excursion  on  the  world  brings  nearer  the  time  of  fourth  of  similar  size  is  to  be  installed, 
the  morning  of  the  following  day  to  mutual  helpfulness,  so  I  welcome  the  The  two  dredges  now  in  use  are 
the  Museum  of  Science  and  Industry,  celebration  you  are  now’  beginning.  It  equipped  with  10-cu.ft.  buckets. 


• 

Bulolo  Gold  to  Operate 
Two  More  Dredges 

Bulolo  Gold  Dredging,  in  New 


is  timely  not  only  because  it  marks  a 
century  of  accomplishment,  but  it  comes 
at  a  time  when  the  world  needs  nothing 
so  much  as  a  better  mutual  understand¬ 
ing  of  the  peoples  of  the  earth. 

“I  congratulate  Chicago  and  its 
guests  and  wish  the  exposition  un¬ 
bounded  success — success  as  a  show  but 
more  success  in  helping  to  bring  about 
a  binding  friendship  among  the  nations 
of  the  earth.” 

• 

Amended  Ontario  Act  Affords 
Investor  More  Proteaion 

The  Securities  Act  of  Ontario  has 
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GOLD 


World  Production  of  Gold 

American  Bureau  of  Metal  Statietiea 


Rapidly  Changing  Economic  Faaors  Obscure  National  and  International 
Situation  for  Producers — Mining  Operations  Increase 


The  position  of  the  gold  pro¬ 
ducer  steadily  grows  more  uncer¬ 
tain.  Foreign  exchange  rates  fluctuate 
widely ;  taxes  increase  as  premiums 
move  up;  and  governments  seek  more 
control  over  the  metal.  All  of  which, 
apparently,  has  not  tended  to  encourage 
larger  output,  for  in  April,  the  last 
month  for  which  world  statistics  are 
available,  production  in  South  Africa, 
Canada,  and  the  United  States — ^the 
three  leading  gold-producing  countries 
— fell  below  that  for  the  preceding 
month,  as  shown  in  the  accompanying 
table. 

The  decrease  in  the  United  States  is 
held  to  be  attributable  to  the  government 
embargo  on  gold;  under  existing  cir¬ 
cumstances  gold  miners  would  seem 
either  to  prefer  to  stock  gold,  the  metal 
thus  not  appearing  in  the  production 
records  which  are  compiled  from  mint 
receipts,  or  actually  to  reduce  the  scale 
of  their  operations.  In  Canada  and 
South  Africa  the  decline  is  said  to  be 
largely  the  result  of  mining  low-grade 
ore  during  a  period  of  high  prices — an 
economically  sound  policy,  particularly 
from  the  standpoint  of  conservation  of 
mineral  resources. 

Movements  looking  toward  more 
effective  marketing  of  the  metal  have 
recently  attracted  attention.  In  New 
York,  for  instance,  a  group  of  industrial 

California 

The  fifth  clean-up  in  less  than  a  week 
w'as  recently  made  at  the  Gray-Wing 
Extension  mine,  near  Folsom.  Opera¬ 
tions  are  on  a  two-shift  basis,  27  men 
being  employed. 

Hoge  Development,  operating  near 
Nevada  City,  reports  the  discovery  of 
two  high-grade  veins.  The  company  is 
milling  about  150  tons  a  day,  which  is 
obtained  from  the  main  workings. 

Discoveries  by  Billie  Wheelock,  at 
Ludlow,  Calif.,  have  attracted  the  atten¬ 
tion  of  smelting  interests,  who  have  sent 
engineers  to  the  camp  to  make  examina¬ 
tions.  Wheelock,  financed  by  Lee  Yim, 
a  Chinese  restaurant  owner  of  Ludlow, 
has  shiplied  a  number  of  carloads  of 
good  gold  ore  to  Salt  Lake  smelters, 
and  Salt  Lake  interests  are  understood 
to  have  made  impressive  bids  for  options 
on  the  ground. 

Nevada 

Increased  interest  in  gold  mining  pre¬ 
vails  throughout  the  state,  with  activity 
centered  at  Comstock.  Development  is 
in  progress  on  the  upper  levels  of  the 
Ophir  and  Consolidated  Virginia,  noted 
bonanza  mines  of  years  ago,  where  large 
deposits  of  low-grade  ore  exist.  Funds 
are  being  raised  to  finance  further  ex- 
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and  banking  leaders  has  proposed  trad¬ 
ing  in  gold  bullion  future  contracts;  in 
Mexico,  the  country’s  central  bank,  the 
Bank  of  Mexico,  has  established  a  gold 
market.  Custom  smelting  and  refining 
has  undergone  numerous  changes;  com¬ 
panies  in  the  United  States  treating  im¬ 
ported  gold  ores  for  foreign  account  and 
formerly  disposing  of  the  refined  bullion 
to  the  United  States  Mint  have  had  to 
take  advantage  of  the  “in  bond”  pro¬ 
vision  of  the  executive  order  establish¬ 
ing  the  embargo  if  they  wished  to  obtain 
the  higher  prices  for  the  metal  that  were 
to  be  had  by  dealing  in  international 
markets. 

Prediction,  with  any  accuracy,  as  to 
what  may  be  expected  to  develop  in  the 
gold  situation  in  the  near  future  is  im¬ 
possible  ;  certainly,  however,  conclusions 
to  be  reached  at  the  forthcoming  Inter¬ 
national  Economic  Conference  will  be  of 
major  importance.  Until  a  more  stab¬ 
ilized  relationship  is  established  among 
the  currencies  of  the  world,  little  oppor¬ 
tunity  for  any  material  change  in  the 
present  status  of  gold  would  seem 
probable. 

Despite,  as  well  as  because  of,  the 
aforesaid  circumstances,  the  search  for 
gold  continues.  New  properties  are 
being  equipped,  and  the  reopening  of 
old  mines  becomes  more  general,  as  the 
following  paragraphs  indicate. 

ploration  and  the  construction  of  a  300- 
ton  mill. 

Consolidated  Virginia  &  Andes  is  re¬ 
timbering  the  500-ft.  vertical  Andes 
shaft,  which  will  be  sunk  200  ft.  deeper 
to  connect  with  old  workings  from  the 
Consolidated  Virginia  shaft,  far  out  in 
the  hanging  wall  of  the  Comstock  lode. 

Western  Empire  Gold  Mines  has 
taken  over  the  Keyes  and  Monte  Cristo 
mines  on  the  Brunswick  lode,  east  of  the 
Comstock,  and  the  Milwaukee  mine,  at 
Silver  City.  Ore  from  the  Keyes  and 
Milwaukee  is  being  hauled  to  the  Re¬ 
covery  flotation  mill,  at  Silver  City. 

Montana 

New  interests  have  entered  the  Wash¬ 
ington  Bar  Gold  Mining  Company, 
which  controls  the  Washington  Bar 
placer  ground,  near  Norris,  and  opera¬ 
tions  at  the  property  are  expected  to 
begin  soon.  At  present  the  water  sys¬ 
tem  is  being  surveyed. 

Butte  Highlands  Mining  will  start 
shipping  its  smelting  grade  of  gold  ore, 
from  the  Highlands  mountains,  south  of 
Butte,  as  quickly  as  the  roads  dry.  Dur¬ 
ing  a  recent  week  18  in.  of  high-grade 
ore  was  opened.  This  ore  is  being 
sacked  for  shipment. 

Winnetka  Mining,  operating  in  the 


1933:  Feb.  March  April 

United  State*  (o) .  1 47,000  (ft)  252,000  1 89,000 

Canada .  (/)  228,000  257,000  240,000 

Mexico .  53,000  (/)  51,000  (/)  54.000 

^utb  America. . .  54,000  (/)  59,000  60,000 

Britiah  India  (6)..  30,000  30,000  28,000 

Japan  (6) .  (/)  32,000  33,000  33.000 

Australia  (c) .  85,000  (/)  87,000  92,000 

South  Africa .  883,000  947,000  895,000 

Belgian  (jongo. . .  21,000  21,000  21,000 

Rhodesia .  48,000  (/)  50,000  50.000 

Britiah  W.  Africa.  26,000  27,000  27,000 

Russia  (d) .  (p)  1 60,000  (p)  1 60,000  (p)  1 60,000 

Elsewhere  (r) ... .  (p)  70,000  (p)  70,000  (p)  70,000 


Totals .  1,837,000  2,044,000  1,919,000 


(a)  Includes  Philippines.  (6)  Principal  mines; 
nearly  complete  (c)  Includes  New  Zealand  and  New 
Guinea.  (<0  Chiefly  Siberia;  estimated  at  1932  aver¬ 
se.  (e)  Includes  West  Indies.  Central  America, 
Europe,  and  Asiatic  and  African  lands  not  separately 
reported;  estimated.  (/)  Revised,  (p)  Conjectural, 
(ft)  Includes  item  of  about  74,000  ot.,  of  a  probably 
non-recurring  nature,  which  may  have  been  associated 
with  the  new  governmental  regulations. 


Virginia  City  district,  Madison  County, 
is  producing  gold  bullion,  which  is  being 
shipped  to  the  United  States  Assay 
Office  at  Helena. 

Utah 

Interest  in  gold  prospecting  in  Utah 
centers  around  Blanding,  in  San  Juan 
County  in  the  extreme  southeastern  cor¬ 
ner  of  the  State,  where  claims  have  been 
filed  on  50,000  acres.  A  sluicing  outfit 
has  been  installed  in  Doozit  Creek,  3 
miles  north  of  Blanding,  by  Blanding 
Gold  Mining;  water  is  being  piped  3 
miles  from  Johnson  Creek.  The  Mc¬ 
Gowan  Syndicate  has  started  drilling 
and  digging  of  test  pits. 

Canada 

Nicola  Mines  &  Minerals,  a  company 
financed  by  New  York  interests,  has 
been  incorporated  to  acquire  the  Planet 
and  Donaghue  group  of  properties  near 
Nicola,  British  Columbia.  Arrange¬ 
ments  have  been  made  to  begin  active 
development  soon. 

At  the  Francoeur  gold  property,  19 
miles  west  of  Noranda,  in  Quebec,  a 
campaign  of  diamond-drilling  has  been 
started  at  a  depth  of  1,000  ft.  Shallow 
drilling  has  indicated  ore  of  payable 
volume  and  grade,  and  mine  develop¬ 
ment,  started  last  year,  is  being  held 
in  abeyance  pending  drilling  results. 

Vidette  Lake  Mines,  operating  a  small 
gold  mine  at  Vidette  Lake,  45  miles 
north  of  Savona,  in  the  Kamloops  dis¬ 
trict  of  British  Columbia,  has  completed 
the  erection  of  a  50-ton  mill  on  the 
property. 

Great  Britain 

Favorable  factors  influencing  the  suc¬ 
cessful  operation  of  gold  mines  at  the 
present  time  are  doubtless  responsible 
for  the  reopening  of  two  ancient  mines 
in  Wales,  the  Ogofan  and  the  Cothy, 
the  latter  of  which  was  closed  down  23 
years  ago.  The  Times,  in  making  the 
announcement,  reminds  its  readers  that 
the  Ogofan  mine  is  probably  the  oldest 
quarry  in  Great  Britain,  and  that  it  pro¬ 
vided  one  of  the  chief  sources  of  gold 
for  the  Roman  Empire. 
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NEW  PROJECTS 

Many  Companies  Expand  Operations  and  Install  Improved 

Equipment 


Economic  and  political  develop¬ 
ments  during  May  gave  additional 
impetus  to  the  increased  activity  in 
the  mining  industry  that  has  become 
steadily  more  apparent  over  the  last 
few  months.  Many  new  projects,  as 
indicated  in  the  following  paragraphs, 
are  under  way,  involving  the  reem¬ 
ployment  of  many  workers  and  the  pur¬ 
chase  of  large  quantities  of  new  equip¬ 
ment  and  supplies. 

.  .  .  CALIFORNIA 

Honey  Lake  Mining  is  completing 
arrangements  for  construction  of  a  mill 
at  its  property  near  Milford.  A  sub¬ 
stantial  reserve  of  milling  ore  is  said 
to  be  available. 

West  Mines  is  rehabilitating  the 
Canada  Hill  mine,  near  Nevada  City. 
A  crew  of  sixteen  men  is  employed  in 
dewatering  and  reconditioning  the  1,500- 
ft.  shaft.  Equipment  in  course  of  erec¬ 
tion  includes  a  125-hp.  air  compressor, 
a  50-hp.  hoist,  pumps,  and  other  mining 
machinery.  Production  is  to  start  within 
60  days.  The  mine  output  will  be 
treated  at  the  company’s  custom  mill, 
one  mile  east  of  the  mine. 

Rehabilitation  work  at  the  Carson 
Hill  mine,  at  Melones,  is  scheduled  to  be 
completed  by  July  1.  At  present  50 
men  are  employed  in  reconditioning 
various  underground  workings.  Addi¬ 
tions  to  be  made  to  the  old  700-ton  mill 
include  installation  of  a  ball  mill  and 
a  tube  mill.  The  company  plans  to  in¬ 
crease  mill  capacity  to  2,000  tons. 

.  .  .  NEVADA 

Smuggler  Gold  Mining  has  pur¬ 
chased  the  Overman  property  at  Silver 
City,  from  Comstock  Silver  Mining.  A 
cyanide  unit  is  to  be  added  to  the  ten- 
stamp  mill,  and  a  large  compressor  and 
diamond-drill  equipment  are  to  be  in¬ 
stalled  at  the  mine. 

Mining  Machinery  is  being  as¬ 
sembled  at  the  Red  Top  mine,  at  Scossa, 
following  the  discovery  of  a  large  ore- 
body  in  the  main  shaft. 

Reports  Are  Current  that  Nevada 
State  Gold  Mines,  owner  of  the  assets 
of  Seven  Troughs  Gold  Mines,  is  plan¬ 
ning  early  resumption  of  operations  at 
the  Seven  Troughs  property. 

Preliminary  Work  completed  and 
niachinery  installed.  Consolidated  Vir¬ 
ginia  &  Andes  Mining  has  started  pro¬ 
duction  on  a  three-shift  basis  at  Silver 
City.  Mine  output  is  treated  at  the  plant 
of  Recovery  Milling.  Underground  de¬ 


velopment  work  planned  by  the  company 
includes  deepening  of  the  Andes  shaft 
and  considerable  lateral  work. 

Desert  Mining  &  Milling  has  com¬ 
pleted  a  25-ton  custom  mill  at  its  Pearl 
property,  near  Gilbert.  The  mill  will 
also  treat  ore  shipped  from  the  adjoin¬ 
ing  Homestake,  Mammoth,  and  Green 
Gold  properties. 

Monarch  Gold  Ledge  is  completing 
construction  of  a  120-hp.  electric  power 
plant  and  a  50-ton  mill  on  the  Lincoln 
Highway,  four  miles  west  of  E^stgate, 
Churchill  County.  Ore  from  the  mine, 
situated  five  miles  from  the  mill,  will  be 
hauled  in  trucks. 

.  .  .  ARIZONA 

Congress  Gold,  operating  the  old 
Congress  mine,  75  miles  northwest  of 
Phoenix,  is  treating  about  150  tons  of 
tailing  and  dump  material  a  day  in  the 
slime  cyanide  treatment  plant  completed 
recently.  Additional  equipment  for  finer 
grinding  is  to  be  installed  at  an  early 
date,  according  to  R.  W.  Armes,  super¬ 
intendent. 

Installation  of  a  100-ton  flotation 
mill  and  a  500-hp.  diesel  power  plant  is 
planned  by  Trapshooter-Reiley  Gold 
Mines  at  its  property  near  Venezia.  The 
company  is  milling  30  tons  of  gold- 
silver-lead  ore  daily,  employing  40  men 
under  the  direction  of  E.  L.  Tomlinson. 
New  work  to  be  undertaken  at  the  mine 
includes  driving  of  a  400-ft.  tunnel,  a 
raise,  and  a  winze. 

Rehabilitation  work  is  progressing 
rapidly  at  the  Monte  Cristo  mine,  near 
Constellation.  Installation  of  a  100-ton 
mill  is  contemplated.  The  mine  was 
acquired  recently  by  Salt  Lake  City 
interests. 

.  .  .  UTAH 

Excavation  for  the  foundations  of 
the  new  lead  refinery  of  United  States 
Smelting,  Refining  &  Mining,  at  Mid¬ 
vale,  is  well  under  way.  The  refinery 
will  have  a  capacity  of  72,000  tons  of 
lead  a  year  and  will  be  the  largest  west 
of  Omaha. 

W.  F.  Snyder  &  Sons,  with  former 
Congressman  Sam  Arentz,  of  Nevada, 
are  preparing  to  treat  400,000  tons  of 
tailing  at  Manning,  near  the  old  camp 
of  Mercur,  where,  it  is  believed,  a  satis¬ 
factory  gold  recovery  can  be  made  by 
cyanide  and  decantation. 

Most  Important  of  recent  develop¬ 
ments  in  the  Intermountain  District  was 
the  announcement  made  by  W.  J. 


O’Connor,  manager  of  the  Utah  depart¬ 
ment  of  American  Smelting  &  Refining, 
that  the  company  had  obtained  long¬ 
term  leases  on  the  Boston  Consolidated 
Sulphide  property  of  the  Utah  Copper 
Company,  and  on  the  holdings  of  the 
Utah  Metal  &  Tunnel  Company,  in  the 
Bingham  district.  Work  on  these  prop¬ 
erties,  he  stated,  is  to  be  started  at  once. 
The  development  program,  under  the 
direct  supervision  of  H.  A.  Guess,  vice- 
president  in  charge  of  mining,  will  re¬ 
quire  the  expenditure  of  between  $400,- 
000  and  $500,000.  Complete  exploration 
of  the  underground  mineralized  areas 
and  prospecting  of  the  lime  beds  of  the 
Bingham  district  are  contemplated. 
Preparations  are  being  made  to  sink  a 
three-compartment  shaft  1,800  ft.  deep, 
from  the  Armstrong,  or  917-ft.,  level  to 
the  2,700- ft.  level  of  the  Boston  Con¬ 
solidated  Sulphide,  with  subsequent 
drifting  and  crosscutting  to  explore 
completely  the  4,000-acre  area  in  the 
two  properties.  About  50  men  will  be 
employed  in  the  initial  stages  of  the 
work,  additional  employment  of  men 
being  dependent  on  the  development. 

.  .  .  TEXAS 

The  New  Mill  and  electric  power 
plant  that  El  Oro  Mines  is  constructing 
in  New  Mexico,  about  125  miles  north¬ 
west  of  El  Paso,  Tex.,  will  be  completed 
and  placed  in  operation  July  1.  Employ¬ 
ment  will  be  given  to  80  men  in  the 
mines  and  mill.  Holdings  of  the  com¬ 
pany  embrace  40  claims,  covering  500 
acres.  Exploration  has  been  made  of 
sixteen  veins  of  gold  ore,  with  some  of 
the  work  at  a  depth  of  more  than  500  ft. 
The  new  mill  has  a  capacity  of  300  tons, 
and  the  rating  of  the  power  plant  is 
500  hp. 

.  .  .  MICHIGAN 

Copper  Range  is  e.xpending  about 
$90,000  on  the  installation  of  an  elec¬ 
trical  crushing  plant  at  the  Champion 
mill.  Payments  on  the  machinery  will 
be  spread  over  two  or  three  years.  Esti¬ 
mated  savings  in  operating  costs  during 
this  period  will  cover  the  cost.  The 
steam  stamps  will  remain  intact,  ready 
for  use  in  the  event  of  interruption  in 
the  supply  of  electrical  energy.  De¬ 
velopment  of  the  electrical  crusher  has 
taken  more  time  than  was  at  first  antici¬ 
pated,  but  installation  should  be  com¬ 
pleted  this  month.  The  new  type  of 
crusher  developed  by  Copper  Range 
reduces  mine  rock  containing  mass  cop¬ 
per  and  extracts  the  mass  from  the  cir¬ 
cuit  without  excessive  abrasion  of  the 
metal,  an  advantage  not  possessed  by 
the  steam  stamp.  The  crusher  works 
satisfactorily,  both  as  a  primary  and  as 
a  secondary  unit.  One  primary  and  two 
secondaries  will  make  the  necessary  re¬ 
duction  to  pass  all  material  through 
mesh  at  a  rate  of  125  tons  per  hour, 
and  with  the  consumption  of  about  175 
hp.  per  machine.  This  will  effect  a 
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material  decrease  in  power  costs,  com¬ 
pared  with  the  present  method  of  reduc¬ 
tion  by  steam  stamps.  The  relatively 
high  standby  loss  of  the  mill  steam  plant, 
operating  at  present  low  capacities,  has 
made  conversion  to  electrical  operation 
necessary. 

.  .  .  IDAHO 

Gold  Hill  Hydraulic  Placers  at 
Idaho  City,  Idaho,  in  charge  of  Frank 
A.  Kennedy,  are  being  modernized  by  the 
addition  of  a  22-in.  steel  welded  pipe 
line  and  derrick  equipment  for  handling 
boulders.  A  large  force  of  men  is  em¬ 
ployed,  and  gravel  washing  is  in  full 
operation.  This  is  one  of  the  largest 
hydraulic  plants  in  the  northwest.  It 
employs  four  giants  with  nozzles  that 
range  from  4  to  7  in.,  and  uses  4,000 
in.  of  water  under  a  300-ft.  head  against 
a  deposit  of  bench  gravel  90  ft.  deep, 
which  contains  between  twelve  and  fif¬ 
teen  million  yards  of  gravel. 

.  .  .  NEW  MEXICO 

Construction  of  a  new  sulphur  plant 
at  Jemez  has  been  started  by  New 
Mexico  Acid,  which  has  obtained  a  lease 
from  the  state  that  covers  1,000  acres 
on  the  San  Diego  grant,  near  Battle¬ 
ship  Rock,  above  Jemez.  Extensive  ex¬ 
ploration  has  revealed  the  existence  of  a 
sulphur  deposit,  according  to  R.  W. 
Shrake,  vice-president  of  the  company. 
The  refinery  will  have  a  capacity  of  150 
tons  of  ore  a  day.  About  50  men  will 
ultimately  be  employed  at  the  mine  and 
refinery. 

.  .  .  CANADA 

Bridge  River  District  is  the  most 
active  mining  center  in  British  Colum¬ 
bia,  and  is  attracting  increasing  atten¬ 
tion  in  consequence  of  the  successful 
results  that  have  attended  development 
of  both  the  Pioneer  and  Bralorne  mines 
in  recent  months.  Plans  under  consid¬ 
eration  at  the  Pioneer  include  an  in¬ 
crease  in  the  amount  of  ore  to  be  treated 
that  will  bring  the  daily  mill  run  to  350 
tons.  At  the  Bralorne,  recent  develop¬ 
ment  has  materially  increased  ore  re¬ 
serves,  and  additions  are  being  made  to 
the  power  plant  preliminary  to  increas¬ 
ing  the  capacity  of  the  mill  from  130  to 
250  tons  daily. 

Establishment  of  the  Siscoe  mine 
in  the  granodiorite  in  the  eastern  section 
f)f  the  100-mile  gold  belt  of  northwestern 
Quebec  has  brought  about  vigorous  de¬ 
velopment  of  several  other  properties. 
At  the  Sullivan,  2  miles  to  the  south¬ 
east,  ore  has  been  developed  on  two 
levels.  A  small  mill  is  contemplated.  At 
the  Greene- Stabell,  3  miles  southeast 
of  Siscoe,  a  100-ton  mill  is  being  built 
to  treat  ore  from  a  similar  vein.  Three 
miles  farther  to  the  southeast,  at 
the  Lamaque,  a  subsidiary  of  Teck- 
Hughes,  sinking  of  two  shafts  is  under 
way.  At  the  Bussieres  property  of 


Treadwell- Yukon,  15  miles  east  of  Sis¬ 
coe,  capacity  of  the  test  mill  has  been 
increased  to  150  tons  a  day. 

Machinery  for  the  extension  to 
Howey  Gold’s  mill,  increasing  its  capac¬ 
ity  by  40  per  cent  to  1,300  tons,  is  being 
delivered  to  the  mine  over  the  120-mile 
water  route,  in  addition  to  the  year’s 
supplies,  pending  the  next  freeze-up. 
The  extension  to  the  mill  is  expected  to 
be  in  operation  before  the  snow  flies. 

Equipment  for  a  50-ton  silver  con¬ 
centrator  is  en  route  to  the  Eldorado 
mine,  at  Great  Bear  Lake,  Northwest 
Territories.  The  mill  will  probably  be 
in  operation  early  in  the  fall,  before  the 
freeze-up.  Hand-cobbed  pitchblende  is 
being  shipped  by  water  and  rail  to  the 
radium  extraction  plant  at  Port  Hope, 
Ontario,  which  is  operating  steadily. 

.  .  .  AUSTRALASIA 

Nokomai  Gold  Mining,  a  New  Zea¬ 
land  company,  operating  in  the  Otago 
district,  has  commenced  operations  with 
a  dragline  excavator  for  the  treatment  of 
alluvial  wash.  This  is  the  first  installa¬ 
tion  of  its  type  in  New  Zealand,  and  op¬ 
erations  will  be  watched  with  great  in¬ 
terest.  The  shovel  of  the  excavator  has 
a  capacity  of  5  cu.yd.  and  delivers  the 
wash  from  a  depth  of  90  ft.  to  a  screen, 
from  which  the  material  is  conveyed 
to  the  washing  and  gold  recovery  house. 
Capacity  of  the  excavator  is  300  cu.yd. 
per  hour.  A  hydro-electric  power  plant 
provides  abundant  cheap  power. 

Mount  Lyell  Company,  Tasmania, 
is  milling  1,100  tons  daily.  A  new  10x9 
ft.  Marcy  ball  mill  is  being  installed  to 
enable  1,600  tons  to  be  treated,  and,  at 
a  later  date,  a  second  mill  will  be  pro¬ 
vided.  The  final  capacity  will  then  be 
2,000  tons  daily,  but  the  copper  output 
will  remain  at  its  present  figure  of 
13,000  tons  annually.  Mill  residues  con¬ 
tain  10  per  cent  pyrite,  and  a  small  sec¬ 
tion,  consisting  of  two  flotation  ma¬ 
chines,  three  cleaners,  and  Oliver  filter¬ 
ing  equipment,  is  being  installed  to  give 
a  50  per  cent  sulphur  concentrate.  This 
concentrate  will  be  sent  to  Melbourne 
and  used  for  the  manufacture  of  sul¬ 
phuric  acid.  The  company  is  also  erect¬ 
ing  a  plant  to  dewater  the  final  tailing 
so  that  it  may  be  used  as  underground 
filling  at  the  Royal  Tharsis  workings. 

Minerals  Consolidated  is  being 
formed  in  London  to  acquire  from  Cen¬ 
tral  Australia  Silver,  Lead  &  Copper 
Mining  fourteen  mines  in  the  Bendigo 
and  adjoining  districts  in  Victoria,  and 
the  Home  of  Bullion  copper-lead  prop¬ 
erty  at  Barrows  Creek,  Central  Aus¬ 
tralia.  On  the  Victorian  mines,  all  of 
which  were  large  producers,  shaft  sink¬ 
ing  and  watering  will  be  commenced  at 
once,  employing  120  men.  In  three 
months’  time,  300  men  will  be  required. 

Anglo-Australian  Gold  Develop¬ 
ment,  recently  formed  in  London,  will 
develop  six  mines  in  various  parts  of 


Western  Australia.  The  mines  are:  the 
Mars,  320  acres,  in  the  Nannine  district; 
Beryl,  944  acres,  in  the  Kundip  area;  f 

Apex,  320  acres.  Marble  Bar  district;  1 
Day  Dawn,  250  acres,  in  the  Murchison  ? 
area;  Wheel  of  Fortune,  400  acres  at  ^ 
Lennonville,  and  Leonora,  200  acres  at 
Leonora.  When  these  properties  are  [ 
developed  sufficiently,  subsidiary  com-  [ 
panics  will  be  forrned  to  expand  opera-  f 
tions  now  in  prospect.  j 

Golden  Plateau,  one  of  the  most  ini-  i 
portant  companies  operating  on  the  new  * 
Cracow  gold  field,  Queensland,  has  com-  '• 
pleted  the  payments  for  leases,  and  will  f 
now  proceed  with  the  erection  of  a  100-  t 
ton  treatment  plant.  About  50,000  tons  | 
of  ore  is  available.  A  tunnel,  1,000  ft.  I 
long,  is  being  driven  to  cut  the  lode  at 
a  vertical  depth  of  185  ft.  The  company  | 
has  acquired  an  adjoining  Surprise  lease  L 
of  eleven  acres.  [ 

Gold-Mining  Companies  formed  ■’ 
during  recent  weeks  include  Daylesford 
Deep  Leeds,  to  carry  on  alluvial  gold 
mining  at  Italian  Hill,  Victoria ;  Toom- 
bon  Gold,  to  develop  the  Toombon  mine, 

25  miles  north  of  Walhalla,  Victoria; 
Central  Garden  Gully  Gold,  to  develop 
the  Garden  Gully  United  Mine,  Ben-  ! 
digo;  and  Good  Turn  Gold,  to  work  the 
Sadie  and  Turn  of  Tide  leases  at  Kun- 
analling.  Western  Australia. 

.  .  .  SOUTH  AMERICA 

CiA.  Exploradora  Cotabambas,  De¬ 
partment  of  Apurimac,  Peru,  has  an¬ 
nounced  that  it  will  soon  start  the  erec¬ 
tion  of  a  new  200-ton  amalgamation  and  j 
cyanide  plant  for  the  treatment  of  the 
gold  ores  mined  at  the  company’s  prop¬ 
erties.  The  plant  will  be  operated  largely 
with  electrical  power.  Funds  for  financ¬ 
ing  the  project  to  completion  are  said 
to  be  available. 

.  .  .  MEXICO 

Organization  of  cooperative  units  of 
small-scale  miners  in  Mexican  mining  , 
regions,  which  lack  facilities  to  estab-  < 
lish  small  metal-treatment  plants,  has  j 
been  undertaken  by  the  mines  depart¬ 
ment  of  the  Ministry  of  National 
Economy.  The  department  asserts  that 
this  method  will  assure  greater  produc¬ 
tion  of  metals  in  a  readily  marketable 
form,  inasmuch  as  practically  all  the 
smelters  and  refineries  in  the  country 
are  operated  by  the  larger  companies  i 
in  those  areas  where  production  of  ore 
is  heavy. 

B 

.  .  .  SOUTH  AFRICA 

East  Geduld  Mines,  acting  on  the 
recorr.mendation  of  its  consulting  engi¬ 
neer,  will  proceed  immediately  with  the 
sinking  of  a  second  vertical  shaft  at  its 
property  on  the  Far  East  Rand.  Ar¬ 
rangements  are  also  being  made  by  the 
company  to  sink  a  vertical  shaft  in  the  ^ 
southwestern  section  of  the  Grootvlei  , 
area.  \ 


264 


Engineering  and  Mining  Journal — Vol.134.  No.6' 


Reports  From  Mexico  Indicate 
Greater  Mining  Activity 

A  rich  vein  of  silver  and  lead  ore, 

1  m.  wide,  has  been  encountered  in  the 
Atlixtac  unit,  near  Taxco,  in  Guerrero, 
of  Internacional  de  Fudiciones  y  Min- 
erales,  the  headquarters  of  which  com¬ 
pany  are  in  Paris,  France.  Since 
suspending  normal  operations  three 
years  ago  because  of  low  silver  prices, 
small-scale  development  has  been  in 
progress  at  the  various  holdings  of  the 
company. 

The  mines  department  of  the  Min¬ 
istry  of  National  Economy  looks  for 
considerable  activity  in  the  early  future 
in  Guanajuato,  as  the  result  of  the 
interest  in  silver  that  is  being  mani¬ 
fested  by  the  United  States  and  Euro¬ 
pean  countries.  The  department  reports 
that  most  of  the  2,500  mines  in  this 
state  are  in  condition  to  be  worked  on 
a  large  scale. 

Placeres  de  Oro  Oaxaquena  is  test¬ 
ing  two  placer  properties  about  8  miles 
from  Oaxaca  City,  capital  of  the  State 
of  Oaxaca,  at  El  Salvador,  near  the 
Hacienda  Blanca  railroad  station.  Sam¬ 
ples  are  being  taken  with  a  core  drill. 
The  company  expects  to  complete  the 
examination  of  the  properties  this 
month. 

San  Jose  Mining  has  started  to  open 
up  and  operate  some  properties  in  the 
Zimapan  zone,  which  were  recently  ac¬ 
quired  from  Fundidora  de  Zimapan,  and 
Cia.  Mexicana.  The  company  is  pur¬ 
chasing  machinery  to  equip  the  proper¬ 
ties,  and  Mexican  Light  &  Power  is  ex¬ 
tending  its  lines  into  the  region. 

Claims  have  been  filed  on  60  km.  of 
placer  gold  lands  along  the  Tehuantepec 
River,  near  Salina  Cruz,  in  the  State 
of  Oaxaca,  by  Fuller  Securities,  of 
Mexico  City. 

• 

Anaconda  Copper  Opens 
Orphan  Girl  and  Concentrator 

Anaconda  Copper  Mining  opened  its 
Orphan  Girl  mine  the  last  week  of  May, 
giving  part-time  employment  to  about 
400  men.  Production  will  average  about 
10,000  tons  of  zinc-lead-silver  ore  per 
month.  A  section  of  the  company’s  zinc 
concentrator  at  Anaconda  was  also 
placed  in  operation,  employing  an  addi¬ 
tional  100  men.  Only  local  men,  how¬ 
ever,  will  be  employed  at  either  the  mine 
or  the  concentrator,  according  to  an 
announcement  of  the  company.  The 
Orphan  Girl  property  is  practically  a 
new  mine,  and  is  said  to  be  the  largest 
developed  zinc  mine  from  which  no  ore 
has  ever  been  produced  regularly.  It 
is  situated  a  mile  west  of  Butte,  and  is 
equipped  with  a  1,700-ft.  shaft. 


Placer  operation  of  Peerless  Mining  along  Lightning  Creek,  12  miles  south* 
west  of  Custer,  S.  D.  Equipment  employed  consists  of  a  li-yd.  shovel  and 
a  portable  gold-washing  machine,  driven  by  a  Caterpillar  gasoline  unit. 


Shipments  From  Iron  Country 
Increasing  Steadily 

Late  estimates  place  the  quantity  of 
ore  to  be  shipped  down  the  Lakes  from 
the  iron  country  this  year  at  double  that 
sent  out  last  year,  or  at  about  7,000,000 
tons.  The  D.  M.  &  N.  Ry.  is  running 
daily  ore  trains  to  Duluth,  whereas  last 
season  all  ore  was  shipped  by  local 
freight.  Besides  the  Hull  Rust  pit,  at 
nibbing,  the  Dunwoody  pit,  at  Chis¬ 
holm,  has  started  shipping.  The  Trout 
Lake,  Harrison,  Patrick,  and  Mesabi 
Chief  washing  plants  on  the  west  end  of 
Mesabi  Range  have  operated  intermit¬ 
tently  and  can  go  on  full  schedule  on 
short  notice. 


Yellow  Pine  Operating 
200-Ton  Pilot  Mill 

The  Yellow  Pine  mine,  at  Stibnite,  in 
central  Idaho,  is  operating  a  200-ton 
pilot  mill  on  a  lode  of  gold-bearing  ore 
50  to  200  ft.  wide.  Owing  to  the  pres¬ 
ence  of  antimony  sulphide,  which  is 
associated  with  the  gold-bearing  pyrite 
and  arsenopyrite,  the  ore  is  refractory. 
The  mill  is  equipped  for  differential 
flotation  and  for  roasting  and  cyaniding 
the  iron  concentrate.  Difficulty  was  ex¬ 
perienced  in  making  a  separation  of 
clean  antimony  sulphide  during  the  first 
few  months  of  operation,  but  gradual 
improvement  in  the  flotation  section 
brought  recovery  up  to  plus  90  per  cent 
recently.  The  property  is  controlled  by 
the  F.  W.  Bradley  interests. 


World  Produaion  of  Copper 

World  production  of  copper,  in  short 
tons,  for  the  years  1931  and  1932,  based 
so  far  as  possible  on  blister  output  of 
countries  wherein  the  ore  originated, 
wdth  the  exclusion  of  copper  derived 
from  scrap,  according  to  the  American 
Bureau  of  Metal  Statistics,  is  presented 
in  the  table  below.  Comparison  of  the 
totals  for  the  two  years  shows  that  in 
1932  output  of  the  metal  declined  about 
34  per  cent. 

1931  1932 

United  States .  524,631  255,509 

Mexico .  58,124  37,588 

Canada .  145,632  125,370 

Cuba .  14,721  5,941 

Bolivia .  1,900  3,000 

Chile .  248,014  114,175 

Peru .  48,828  23,610 

V'enezuela .  ,  600  200 

Austria .  3,566  . 

France .  1,102  1,102 

Germany .  31,967  30,864 

Jugoslavia .  26,842  33,244 

Norway .  9,858  13,702 

Russia .  34,278  35,300 

Spain  and  Portugal .  40,015  32,638 

Sweden .  2,238  3,632 

Japan .  84,225  77,873 

Asia  (a) .  11,000  10,500 

.4u8tralasia .  15,096  16,510 

Africa .  169,332  141.962 

Other  countries  (6) .  10,000  10,000 

Totals .  1,481,969  972,720 

(a)  Other  than  Japan,  (h)  Includes  some  Euro- 
|)ean  product. 


Stockholders  Decide  to  Reopen 
Tom  Reed  Mine 

Decision  was  made,  at  the  recent  an¬ 
nual  stockholders’  meeting,  to  resume 
operation  of  the  Tom  Reed  mine,  at 
Oatman,  Ariz.  The  mine  had  been  idle 
and  the  pumps  down  for  more  than  a 
year,  so  that  about  a  month  will  be  re¬ 
quired  to  unwater  the  workings.  As  the 
pumps  were  started  about  May  1,  the 
mine  should  be  in  operation  some  time 
this  month.  By  arrangement  with  the 
owners  of  the  adjoining  United  Amer¬ 
ican  and  Argo  properties,  the  Tom  Reed 
will  extend  its  workings  into  those  two 
mines  and  will  extract  whatever  ore  is 
found.  Mining  will  be  started  on  the 
1,000  and  1,100  levels  of  the  Tom  Reed. 


New  Osmiridium  Discovery 
In  Tasmania 

A  new  discovery  of  osmiridium  has 
been  made  at  Adamsfield,  Tasmania. 
The  deposit,  7  miles  northwest  of  the 
township,  is  5  ft.  deep. 


( 


Daily  and  Average  Monthly  Prices  of  Metals 


May,  1933 


United  States  Market 


. — 

Electrolytic  Copper  — s 

Domestic 

Export 

Straits  Tin 

•Lead- - - . 

Zinc 

May 

Refinery 

Refinery 

New  York 

New  York 

St.  Ix>ui3 

St.  Louis 

1 

6.275 

5.925 

32.500 

3.500 

3.375 

3.7750 

2 

6.275 

5.950 

32.375 

3.500 

3.375 

3.7500 

3 

6.275 

5.925 

32.925 

3.500 

3.375 

3.7000 

4 

6.275 

6.075 

33.500 

3.500 

3.375 

3.7000 

5  6 

.275@6.525 

6.225 

34.625 

3.500 

3.375 

3.700Cf^3.750 

6 

6.525 

6.275 

35.750 

3.500 

3.375 

3.700@3.750 

8 

6.525 

6.300 

36.000 

3.650 

3.525 

3.  700© 3.  750 

9 

6.525 

6.300 

36.000 

3.650 

3.525 

3.700@3.750 

to 

6.525 

6.325 

36.000 

3.650 

3.525 

3.700@3.750 

II 

6.525 

6.375 

36.750 

3.650 

3.525 

3.700@3.750 

12 

6.775 

6.500 

36.875 

3.650 

3.525 

3.7250@3.750 

13 

6.775 

6.625 

36.625 

3.650 

3.525 

3. 7250®  3. 750 

15 

6.775 

6.700 

35.650 

3.650 

3.525 

3.7500 

16 

6.775 

6.725 

35.750 

3.650 

3.525 

3. 725®  3. 750 

17 

6.775 

6.725 

36.250 

3.650 

3.525 

3.  700®  3.  750 

18 

6.775 

6.775 

36.500 

3.650 

3.525 

3.  700® 3. 750 

19 

6.775 

6.725 

36.000 

3.650 

3.525 

3.700®3.750 

20 

6.775 

6.700 

36 . 000 

3.650 

3.525 

3.725®3.7'0 

22 

6.775 

6.700 

35.625 

3.650 

3.525 

3. 700®  3. 800 

23 

6.775 

6.675 

36.000 

3.650 

3.525 

3. 775®  3.  800 

24 

6.775 

6.725 

36.875 

3.650 

3.525 

3.8500 

25 

6.775 

6.725 

37.000 

3.750 

3.60@3.625 

3.900 

26  6 

.775(5;7.025 

6.775 

37.000 

3.750 

3.60@i3.625 

3.950 

27 

7.025 

6.825 

38.500 

3.750 

3.60@3.625 

4.050 

29 

7.275 

7.075 

39.250 

3.900 

3.750 

4.  175 

30 

-  Holiday  — 

7.275 

ilOlIQAy 

31 

Aw  for 

7.525 

7.450 

41.000 

4. 100 

3.950 

4.300®4.350 

month 

6.698 

6.569 

36.051 

3.654 

3.525 

3.805 

Averages  for  Week 

3 

6.275 

5.796 

31.475 

3.500 

3.375 

3.713 

10 

6.463 

6.250 

35.313 

3.575 

3.450 

3.721 

17 

6.733 

6.608 

36.317 

3.650 

3.525 

3.735 

24 

6.775 

6.717 

36. 167 

3.650 

3.525 

3.763 

31 

7.100 

7.021 

38.550 

3.850 

3.708 

4.080 

Calendar  Week  .Averages 

6 

6.338 

6.063 

33.613 

3.500 

3.375 

3.729 

13 

6.608 

6.404 

36.375 

3.650 

3.525 

3.729 

20 

6.775 

6.725 

36.025 

3.650 

3.525 

3.733 

27 

6.838 

6.738 

36.833 

3.700 

3.569 

3.881 

Silver,  Gold,  and  Sterling  Exchange 
New  York  and  London 


• —  Sterling  Exchanee  — > 


*‘90-Dav 

. - Silv 

er - - 

Gold 

May 

"Checks” 

Demand’* 

New  York 

London 

London 

1 

3.8800 

3.8950 

36.250 

20.5000 

12289  d 

2 

3.8800 

3.8950 

35.500 

20.2500 

I23s9  d 

3 

3.9100 

3.9250 

35. 125 

19.4375 

I23s5  d 

4 

3.9100 

3.9300 

34.625 

19.3750 

12486  d 

5 

3.9750 

3.9900 

35.250 

19. 1250 

I24s8  d 

6 

3.9800 

4.0000 

35.375 

19.5000 

12481  d 

8 

3.9700 

3.9950 

35.375 

19.8750 

12389  d 

9 

3.9500 

3.9700 

34.625 

19.3125 

12384  d 

10 

3.9350 

3.9550 

34.250 

18.9375 

I23s4  d 

II 

3.9575 

3.9775 

34.500 

19.0625 

12386  d 

12 

3.9725 

3.9925 

33.875 

19.0000 

12383  d 

13 

3.9675 

3.9875 

33.500 

18.6250 

I23s6  d 

15 

3.9550 

3.9750 

32. 125 

18.2500 

I23s3  d 

16 

3.9275 

3.9475 

32.375 

18. 1875 

123s 

17 

3.9200 

3.9400 

33. 125 

19.0000 

124s 

18 

3.9025 

3.9225 

32.500 

18.6875 

12382  d 

19 

3.8775 

3.8925 

33. 125 

18. 5000 

12381  d 

20 

3.8725 

3.8925 

33.375 

19. 1875 

12287  d 

22 

3.8825 

3.9025 

33.375 

18.7500 

I2288id 

23 

3.9050 

3.9250 

33.375 

18.8750 

12286  d 

24 

3.9175 

3.9375 

33.625 

18.8125 

12288  d 

25 

3.9200 

3.9425 

33.500 

18.6875 

I22b5  d 

26 

3.9000 

3.9225 

33.250 

18.5000 

12286  d 

27 

3.9675 

3.9900 

34.250 

18.8750 

I228  l0d 

29 

3.9725 

3.9950 

34.500 

18.9375 

12383  d 

30 

Holiday 

Holiday 

Holiday 

18.9375 

12388  d 

31 

4.0000 

4.0300 

35. 125 

19.0625 

I23sl0d 

Av.  for 

month 

393  106 

34.072 

19.046 

Averages  for  Week 

3 

3  83750 

35.438 

3  95333 

34.917 

17 

3  95000 

33.250 

24 

3  89292 

33.229 

31 

3.95200 

34. 125 

Calendar  week  averages;  New  York  Silver  May  6th,  35.354;  May 
13th,  34.354;  May  20th,  32.771;  May  27th,  33.563. 


London  Market 


May. 

- - Star 

.  Spot 

idard - . 

3  Mo. 

Electrolytic 

(Bid) 

. - Tin- 

Spot 

3  Mo. 

- - I.iead- 

Spot 

3  Mo. 

/ - Zinc  • 

Spot 

3  Mo. 

1 . 

..  30.9375 

31.0000 

34.5000 

171.0000 

171.6250 

10.9375 

11.1875 

14.8125 

15. 1875 

2 . 

..  31.1875 

31.2500 

35.0000 

173.3750 

174.0000 

11.0625 

11.4375 

14.9375 

15.3125 

3 . 

..  31.2500 

31.3750 

35.2500 

173.7500 

174.3750 

11.0625 

11.4375 

14.8125 

15.1875 

4 . 

..  32.2500 

32.3750 

35.7500 

177.2500 

177.8750 

1 1 . 3750 

11.6875 

14.9375 

15.3125 

5 . 

. .  32.7500 

33.0000 

36.5000 

178.6250 

179.2500 

11.8750 

12.2500 

15. 1250 

15.5000 

8 . 

..  32.8125 

33.0000 

36.5000 

182. 1250 

183.0000 

12.0625 

12.4375 

15.3750 

15.7500 

9 . 

..  33.3750 

33.5625 

37.0000 

182.5000 

183.2500 

12.0000 

12.3125 

15.4375 

15.8125 

10 . 

..  33.0625 

33.3125 

36.7500 

182.5000 

183.0000 

11.8125 

12.1875 

15.1250 

15.3750 

II . 

..  33.8125 

34.0000 

37.5000 

185.6250 

186.0000 

12.0625 

12.3750 

15.3125 

15.5000 

12 . 

..  34.4375 

34.6875 

37.7500 

187.6250 

188.2500 

12.4375 

12.6875 

15.5000 

15.6875 

15 . 

..  34.3125 

34.5000 

38.7500 

183.3750 

184.0000 

12.4375 

12.7500 

15.4375 

15.5000 

16 . 

..  33.8125 

34.0000 

38.5000 

184.0000 

184. 1250 

12.1875 

12.5000 

15.4375 

15.5000 

17 . 

..  35.0625 

35.3125 

39.0000 

187.2500 

187.6250 

12.2500 

12.6250 

15.6875 

15.6875 

18 . 

..  35.1250 

35.3125 

39.5000 

190.5000 

190.8750 

12.3750 

12.7500 

15.7500 

15.7500 

19 . 

..  34.6250 

34.8750 

39.2500 

189.5000 

189.6250 

12.3125 

12.6250 

15.6875 

15.6875 

22 . 

..  34.2500 

34.5000 

39.2500 

186.7500 

187.2500 

12.0625 

12.3750 

15.3750 

15.4375 

23 . 

..  33.6250 

33.8125 

38.5000 

186. 1250 

186.5000 

1 1 . 8750 

12.0625 

15.3750 

15.  4375 

24 . 

..  34.7500 

35.0000 

39.0000 

190.3750 

190.6250 

12.0625 

12.2500 

15.7500 

1 5. 6875 

25 . 

..  34.6250 

34.8750 

39.0000 

191.8750 

191.7500 

12. 1875 

12.4375 

15.6250 

15.7500 

26 . 

..  35.1875 

35.3750 

39.5000 

190.8750 

190.6250 

12.3750 

12.5625 

15.8750 

15.8750 

29 . 

..  36.6250 

36.9375 

40.5000 

198. 1250 

198.3750 

12.6875 

12.8125 

16. 1250 

16. 1250 

30 . 

..  37.5000 

37.7500 

41.5000 

199.3750 

199.2500 

13.0000 

13.1250 

16.2500 

16. 2500 

31 . 

..  38.2500 

38.5000 

43.0000 

210.2500 

210.2500 

13.6875 

13.6875 

16.8750 

16. 8750 

Av.  for  month.. 34. 071 

38.163 

186.207 

12.095 

12.372 

15.505 

1 5. 6(>U 

The  United  States  quotations  are  our 
appraisal  of  the  major  markets  for  do¬ 
mestic  consumption  based  on  sales  re¬ 
ported  by  producers  and  agencies.  They 
arc  reduced  to  the  basis  of  cash,  New 
York  or  St.  Louis,  as  noted.  All  prices 


of  domestic  class  are  in  cents  per  pound. 

Copper,  lead  and  zinc  quotations  are 
based  on  sales  for  both  prompt  and 
future  deliveries;  tin  quotations  are  for 
prompt  delivery  only. 

Quotations  for  zinc,  are  for  ordinary 


Prime  Western  brands.  Zinc  in  New 
York  is  now  quoted  at  0.35c.  per  pound 
above  St.  Louis,  this  being  the  freight 
differential.  Contract  prices  for  High- 
Grade  zinc  delivered  in  the  East  and 
Middle  West  are  based  on  a  minimum 
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Silver  and  Sterling  Exchange 


, — New  York — . 

.—London  Spot— » 

Sterling 

Exchange 

1932 

1933 

1932 

1933 

1932 

1933 

29.780 

25.400 

19.623 

16.883 

342.515 

336.060 

30.136 

26.074 

19.573 

16.885 

345.141 

342.114 

29.810 

27.928 

18.336 

17.588 

363.463 

343.138 

28.298 

30.730 

16.923 

18.440 

374.731 

357.565 

27.755 

34.072 

16.868 

19.046 

367.370 

393. 106 

27. 466 

16.844 

364.471 

26.700 

16.930 

354.865 

27.986 

18.000 

347.449 

September... 

27.870 

17.998 

347.003 

27. 195 

17.813 

339.500 

November... 

26.698 

18.099 

327.458 

December. . . 

25.010 

17. 110 

327.683 

27.892 

17.843 

350.137 

New  York  quotations, 

,  cents  per 

ounce  troy,  999  fine. 

London, 

pence  per 

ounce,  sterling  silver,  925  fine.  Sterling  exchange  in  cents. 


Copper 

. —  F.O.B.  Refinery  — . 

. - Electrolytic - .  / - London  Spot- 


. — Domestic — . 

Export 

. — Standard — . 

. — Electrolytic — . 

1932 

1933 

1933 

1932 

1933 

1932 

1933 

January . 

.  7.060 

4.775 

4.741 

39.459 

28.557 

46.200 

33.244 

February . 

.  5.965 

4.775 

4.710 

36.917 

28.481 

41.381 

32.556 

March . 

.  5.763 

5.011 

4.779 

33.039 

28. 179 

36.786 

32.370 

April . 

.  5.565 

5.395 

5. 185 

29.943 

29.576 

34.190 

33.681 

May . 

.  5.237 

6.698 

6.569 

28.548 

34.071 

32.833 

38. 163 

.  5.145 

26.872 

30.841 

July . 

.  5.053 

26.071 

29. 107 

.  5.219 

31.401 

34.784 

.  5.978 

34.986 

38.318 

.  5.733 

31.890 

36. 190 

.  5.131 

31.972 

36.568 

December. . . . 

.  4.813 

29.088 

34.344 

Year . 

.  5.555 

31.682 

35.962 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Zinc 


, — St.  I 

Loni 

don - 

1932 

1933 

1932 

1932 

1933 

1933 

Spot 

3  Mob. 

Spot 

3  Most 

January . 

3.011 

3.018 

14.416 

14.834 

14.381 

14.595 

February... . 

2.817 

2.666 

13.872 

14.289 

13.866 

14.119 

March . 

2.787 

2.987 

12.616 

13.024 

14.647 

14.674 

April; . 

2.725 

3.298 

1 1 . 670 

11.958 

14.951 

15.208 

May . 

2.532 

3.805 

12.432 

12.682 

15.505 

15.660 

June . 

2.777 

11.548 

11.866 

2.537 

11.592 

11.967 

August . 

2.758 

13.594 

13.844 

September. . . 

3.322 

15.455 

15.616 

. . 

October . 

3.027 

. 

14.869 

15.140 

. * 

November... 

3.094 

15.264 

15.534 

. . 

December. .  • 

3.124 

15.209 

15.347 

Year . 

2.876 

13.545 

13.842 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  1  ong  ton. 


Cadmium  and  Aluminum 

, Cadmium - .  - - Aluminum  — ^ 


1932 

1933 

1932 

1933 

January . 

.  55.000 

55.000 

23.300 

23.300 

February . 

.  55.000 

55.000 

23.300 

23.300 

March . 

.  55.000 

55.000 

23.300 

23.300 

April . 

.  55.000 

55.000 

23.300 

23.300 

May . 

.  55.000 

55.000 

23.300 

23.300 

.  55.000 

23.300 

July . 

.  55.000 

23.300 

.  55.000 

23.300 

.  55.000 

23.300 

.  55.000 

23.300 

.  55.000 

23.300 

.  55.000 

23.300 

Year . 

.  55.000 

23.300 

Aluminum  in  cents  per  pound,  99  per  cent  grade. 
Cadmium,  cents  per  pmund. 


Lead 


^NewYork — .  ^St.  Louis — .  . - London 


1932 

1933 

1932 

1933 

1932 

Spot 

1932 

3  Mos. 

1933 

Spot 

1933 

3  Mos. 

January... 

3.750 

3.000 

3.550 

2.875 

15.084 

15.128 

10.458 

10.833 

February... 

3.712 

3.000 

3.499 

2.875 

14.560 

14.571 

10.431 

10.719 

March . 

3.150 

3.  146 

2.993 

3.021 

12.345 

12.634 

10.609 

10.821 

April . 

3.000 

3.260 

2.900 

3.135 

11.223 

11.503 

10.872 

11.122 

May . 

3.000 

3.654 

2.900 

3.525 

10.673 

11.036 

12.095 

12.372 

June . 

2.993 

2.896 

9.608 

9.898 

July . 

2.747 

2.611 

9.818 

10.152 

August . 

3.235 

....  - 

3.093 

11.349 

11.588 

September.. 

3.465 

3.315 

13.122 

13.349 

October . 

3.052 

2.939 

11.958 

12.170 

November. 

3.050 

2.931 

12.071 

12.395 

December. 

3.000 

2.877 

11.144 

11.541 

Year . 

3.180 

3.042 

11.913 

12.164 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling 
per  long  ton.  * 


Antimony,  Quicksilver,  and  Platinum 


Antimony  (a)  Quicksilver  (6)  Platinum  (e) 

New  York  New  York  New  York 


1932 

1933 

1932 

1933 

1932 

1933 

January . 

.  5.976 

5.722 

64.900 

48.500 

40.000 

26.480 

February . 

6.489 

5.738 

66.304 

48.614 

40.000 

24.000 

March . 

.  6.188 

5.901 

72.537 

52.676 

40.000 

24.667 

April . 

.  5.746 

5.876 

72.125 

54.580 

40.000 

26.800 

May . 

.  5.170 

6.264 

66.380 

56.500 

39.500 

28.500 

5.034 

59.481 

37.500 

July . 

5.000 

53.580 

35.200 

August . 

.  5.144 

47.444 

35.000 

September. ... 

.  5.606 

47.500 

33.800 

October . 

.  5.575 

47.600 

33.000 

November... . 

.  5.771 

48.750 

33.000 

December. . . . 

.  5.400 

48.500 

30.462 

Year . 

.  5.592 

57.925 

36.455 

(a),Antimony  quotations  in  cents  per  pound,  for  ordinary  brands.  (&)  Quick¬ 
silver  in  dollars  per  flask  of  76  lb.  (e)  Platinum  in  dollars  per  ounce  troy. 


Tin 


- New  York - »  . - London - 

1932  1933  1932  1933 


. - Straits - « 


January .  21.804  22.692 

February .  22.018  23.500 

March .  21.863  24.221 

April .  19.244  27.  136 

May .  20.948  36.051 

June .  19.659  . 

July .  20.931  . 

August .  22.985  . 

September .  24.779  . 

October .  23.936  . 

November .  23.354  . 

December .  22.677  . 


Year .  22.017 


Spot 


140.219 

145.708 

139.143 

148.544 

129.810 

149.120 

108.935 

157.944 

122.286 

186.207 

114.530 

125.863 

142.017 

152.705 

151.280 

153.585 

149.806 

135.848  . 

New  York  quotations,  cents  per  pound. 


London,  pounds  sterling  per  long  ton. 


Pig  Iron 


, — Bessemer — . 

. - Basic - . 

No.  2  Foundry 

1932 

1933 

1932 

1933 

1932 

1933 

January... . 

16.00 

14.50 

15.00 

14.00 

15.50 

14.50 

February... 

15.68 

14.50 

14.68 

14.00 

15.18 

14.50 

March . 

15.50 

14.50 

14.50 

14.00 

15.00 

14.50 

April . 

15.50 

14.50 

14.50 

14.00 

15.00 

14.50 

May . 

15.50 

15.42 

14.50 

14.42 

15.00 

14.92 

June . 

14.85 

14.35 

14.75 

July . 

14.56 

14.00 

14.50 

August . 

14.50 

14.00 

14.50 

September.. 

14.50 

14.00 

14.50 

October.... 

14.50 

14.00 

14.50 

November. . 

14.50 

14.00 

14.50 

December. . 

14.50 

14.00 

14.50 

Year . 

15.01 

14.29 

14.79 

Iron  in  dollars  per 

long  ton 

F.o.b.  Mahoning 

and  Sbenango  Vsdley  furnaces. 

freight  to  Pittsburgh,  $1.89 


price  basis  of  4ic.  per  pound. 

Quotations  for  lead  reflect  prices  ob¬ 
tained  for  common  lead,  and  do  not  in¬ 
clude  grades  on  which  a  premium  is 
asked. 

London  prices  for  lead  and  zinc  are 


the  official  prices  for  the  morning  ses¬ 
sion  of  the  London  Metal  Exchange; 
prices  for  copper  and  tin  are  the  official 
closing  buyers’  prices.  All  are  in  pounds 
sterling  per  long  ton  (2,240  lb.). 

New  York  silver  quotations  are  as  re¬ 


ported  by  Handy  &  Harman  and  are  in 
cents  per  troy  ounce  of  silver,  999  fine. 
London  silver  quotations  are  in  pence 
per  troy  ounce  of  bar  silver,  925  fine. 
Sterling  prices  represent  forenoon  mar¬ 
ket  demand.  Cables  command  a  premium. 
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Current  Statistics  of  Production  and  Stocks  of  Copper,  Lead,  and  Zinc 

Data  from  American  Bureau  of  Metal  Statistics.  American  Zinc  Institute,  and  Metallgesellschaft. 
All  Figures  Except  Tin  Represent  Tons  of  2J000  Lb. 
- 1932 - - - 1933^ 


March 


COPPER — North  and  South  America 

Production,  refined .  t 

Domestic  deliveries .  i 

Foreign  deliveries .  I 

Stocks,  blister  and  refined . 

LEAD — United  States 
Production,  refined,  from  domestic  ore  1 

Production,  secondary  and  foreign. . . 

Production,  total,  daily  rate . 

Shipments  reported .  2 

Stocks,  end  of  month .  li 

7INC— United  Stotes 

Production,  daily  average . 

Domestic  shipments .  I 

Export  shipments . 

Stocks,  end  of  month .  13 

World  Production  Rate  (Daily  Average) 

Copper . 

Le^ . 

Zinc . 

Tin  (Metric  Tone) . 

(a)  E.&MJ.  estimate. 
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